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400 Seventh Street S.W. 

Washington, D.C. 20590 
U.S. Department 
of Transportation 

National Highway 
Traffic Safety 
Administration 



Dear Crash Data Researchers/Users: 

Thank you for choosing crash data from the National Highway Traffic Safety 
Administration (NHTSA) for your research or other use. The information contained in 
this motor vehicle crash report is collected, maintained and distributed in accordance with 
Public Law 89-564. In accordance with this Public Law, NHTSA is required not to 
release any case information until completion of quality control procedures. These 
procedures include a review of the case material to extract all names, licenses and 
registration numbers, non-coded interview material, non-research related researcher 
comments in the margins, non-factual data, and the production number portion of the 
vehicle identification number (VIN). 

If you requested NHTSA to query its database files in order to identify a specific crash, 
then that query was made using non-personal descriptors you provided for use in our 
search. This motor vehicle crash may have been identified from a data search and 
matches the general, non-personal descriptors you provided, but we cannot confirm that 
this is the specific crash report you requested. 

If you have any questions with regard to the above procedures, please contact the Field 
Operations Branch, Crash Investigation Division, National Center for Statistics and 
Analysis at 202-366-4820. Again, please be advised that we cannot confirm that this is 
the case that you have specifically requested nor can we certify the information to be 

correct. 

*** *** *** 
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DISCLAIMERS 



This document is disseminated under the sponsorship of the 
Department of Transportation in the interest of information 
exchange. The United States Government assumes no responsi- 
bility for the contents or use thereof. 

The opinions, findings, and conclusions expressed in this 
publication are those of the authors and not necessarily 
those of the National Highway Traffic Safety Administration. 

The crash investigation process is an inexact science which 
requires that physical evidence such as skid marks, vehicu- 
lar damage measurements, and occupant contact points be cou- 
pled with the investigator's expert knowledge and experience 
of vehicle dynamics and occupant kinematics in order to de- 
termine the precrash, crash, and post-crash movements of in- 
volved vehicles and occupants. 

Because each crash is a unique sequence of events, general- 
ized conclusions cannot be made concerning the crashworthi- 
ness performance of the involved vehicle(s) or their safety 
systems. 



NOTE 



The investigation contained in this report follows the test 
cylinder placement protocol as presented within the Notice 
of Proposed Rulemaking (Docket No. 89-26; Notice 2) for Fed- 
eral Motor Vehicle Safety Standard, Number 111, Rearview 
Mirrors (Cross View Mirrors on School Buses), published in 
the Federal Register / Vol. 56, No. 85 / 
1991 / Proposed Rules, pages 20171-20183. Subsequent to the 
completion of this investigation, the Final Rule for Federal 
Motor Vehicle Safety Standard, Number 111, Rearview Mirrors 
(Convex Cross View Mirrors on School Buses), was issued and 
published (Docket No. 89-26; Notice 3) in the Federal Regis- 
ter / Vol. 57, No. 232 / 1992 / Rules 
and Regulations, pages 57000-57020. Regarding this case re- 
port, the number and placement distances of test cylinders 
at the rear axle were the changes noted from the Notice of 
Proposed Rule Making to the Final Rule. The Final Rule is 
presented in Appendix G of this report. 
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On-site School Bus investigation involving a 1987 6MC 6000 Medium Bus Chassis 
(body by Carpenter) and a Pedestrian (prior occupant) 



I*. Abstract 



This report covers an on-site investigation of a school bus collision that in- 
volved a 1987 GMC 6000 Medium Bus Chassis (body by Carpenter) and a pedestrian. 
The school bus was traveling south in the southbound lane of a two-lane, undivided 
State highway. The school bus had stopped in the southbound travel lane along the 
west side of the roadway. A six-year old female and another child passenger 
exited the bus. The driver watched the female pedestrian cross the west paved 
shoulder and go into the gravel driveway of her residence. The driver then looked 
into the interior rearview mirror to check on seating placement and decorum of the 
remaining bus passengers (estimated 40-45). Next, the driver looked into the 
left, outside rearview mirror to check for traffic behind the bus. Noting nothing 
unusual and believing the forward path was clear, the driver began to accelerate 
the bus. During the time the driver was checking inside and outside the bus, a 
gusting wind blew a paper out of the female pedestrian's hands. The pedestrian 
chased the paper into the southbound travel lane where it eventually stopped near 
or under the front of the bus. While stooping to retrieve the paper, the pedes- 
trian sensed the bus begin to move forward. She turned and tried to leap toward 
the west shoulder. The pedestrian was knocked down by the bus and both the right- 
front tire and the right-rear dual tires passed over the pedestrian. The driver 
sensed a bump and stopped the vehicle after the rear dual tires had passed over 
the body. The driver of the bus was uninjured. The pedestrian received a crushed 
skull (AIS-6), multiple comminuted fractures of the facial bones (AIS-3), and sev- 
eral Sfift tJSSUP Jn j UriPS (ATS- 1 ) Shp was prnnnnnrpH dead at thp irpnp 
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TRC/IU ON-SITE SCHOOL BUS INVESTIGATION 

TRC/IU CASE NO. 92-10 

FLEET - PRIVATE VEHICLE 
LOCATION - 



Summary 

This report concerns a motor vehicle accident involving a 1987 GMC 6000 

Medium Bus Chassis (body by Carpenter) and_a_pedestrian (prior bus occupant) 

occurring on p 1992 at* p.m., near 

ana on a State Road. 

The school bus was traveling south in the southbound lane of a two-lane 
undivided roadway and had stopped in the southbound travel lane along the west 
side of the roadway to allow two occupants to exit onto the west shoulder. A 
gusting wind blew a piece of paper out of one of the pedestrian's hands. The 
pedestrian chased the paper into the southbound travel lane where it eventual- 
ly stopped under the front of the bus near the left-front tire. While stoop- 
ing to retrieve the paper, the pedestrian sensed the bus begin to accelerate 
forward. She turned and tried to leap toward the west shoulder but was im- 
pacted by the school bus. The school bus continued southward after impact and 
came to rest facing south in the southbound lane. The pedestrian was lying 
prone on the pavement in an east-west direction after impact, with her head 
pointing west and her feet east. 

The center front bumper of the school bus impacted the right side of the 
pedestrian after she had turned and was trying to leap toward the west shoul- 
der. The bumper pushed the pedestrian down and the right-front tire and 
right-rear dual tires impacted the head of the pedestrian. CDC and TDC are 
out-of-scope for this accident; therefore, the CRASHPC reconstruction program 
was not used. 

The 1987 GMC 6000 Medium Bus Chassis (body by Carpenter) was equipped 
with a driver lap belt at the time of the impact. The driver of the vehicle 
(41 year-old female) was wearing the available active lap belt. She sustained 
no injury. The driver of the school bus was listed on the Police Accident Re- 
port as not sustaining any injury as a result of this crash. The pedestrian 
(6 year-old female) was listed on the Police Accident Report as sustaining a 
"K" (fatal) injury. She sustained a crushed skull, multiple comminuted frac- 
tures of the facial bones, and several soft tissue injuries. She was pro- 
nounced dead at the scene. 

The proposed field-of-view evaluation positions (Test Cylinders A through 
M) listed in the Federal Register on 1991 are, in our opinion, the min- 
imum field-of-view that should be available to a bus driver. 
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TRC/IU ON-SITE SCHOOL BUS INVESTIGATION 

TRC/IU CASE NO. 92-10 

FLEET - PRIVATE VEHICLE 
LOCATION - 



ACCIDENT DATA 

Location/Street: 
City/Township: 

Area/Type: 

Accident Date/Time: 

Investigating Police Agency: 

Accident Type: 

Occupant Injury Severity 
(Pedestrian): 

AMBIENT CONDITIONS 

Light conditions: 
Weather Condition: 
Precipitation: 
Road Surface: 

ROADWAY 

Location: 

Number of Travel Lanes: 

Width: 

Surface Type: 

Median: 

Shoulders: 

Vertical alignment: 



State Road 



near 



Rural/residential 

1992 e p.m. 
County Sheriff Department 
School Bus/Pedestrian - right angle 

Crushed skull (AIS-6) 

Daylight 
Clear 
None 
Dry 



School Bus 

State road 

2-lanes, undivided 

24 feet (7.3 meters) 

Asphalt 

None 

West side: 7.3 feet (2.2 meters) asphalt 
East side: 3.5 feet (1.1 meters) gravel 

Level (approximately 1.0 % grade negative to 
south) 



TRC/IU ON-SITE SCHOOL BUS INVESTIGATION 



CASE NO. - 92-10 



ROADWAY (CONT'D.) 



Horizontal alignment: 

Estimated Coefficient 
of Friction: 

Traffic Density: 



TRAFFIC CONTROLS 

Signals: 

Signs: 

Markings: 

Speed Limit: 

VEHICLES 

Year: 

Make: 

Model : 

Body Type: 

V.I.N. : 

Color: 

Mileage: 

Engine: 

Transmission: 

Steering: 

Brakes: 

Padding: 

Active Restraints 



School Bus 
Straight 

0.60 

Light (traffic was stopped behind school bus and 
in the northbound traffic lane) 



School Bus 

None 

None 

Single solid white edgeline each side of road 
way, single broken yellow centerline 

55 m.p.h. (89 k.p.h.) 

School Bus 

1987 

GMC 

6000 medium bus chassis 

School bus, 66-passenger, Carpenter body 

1GDJ6P1B5HV 

Yellow with black lettering 

30,946.5 mi (49,802 km) --at time of crash 

V-8, 366 ci (6.0 L) 

5-speed manual (CL-455), floor mounted 

Power steering 

Hydraulic (GVWR: 25,580) 

Padded seat backs and tops 

Manual lap belt (driver only) 
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CASE NO. - 92-10 



VEHICLES (CONT'D.) 





School Bus 


Passive Restraints: 


None 


Defects: 


None 


Fleet: 


Private vehicle 


Tow status.: 


Not towed 


VEHICLE DAMAGE 




Exterior 


School Bus 


Event number: 


1 


Object Struck: 


Pedestrian 


Damage location 




Damaged Plane: 


Front 


Vertical Location 




On Plane: 


Bumper 


Direct Begins: 


No damage visible 


Length Direct: 




Field L: 




Ci: 




C 2 : 




C3: 




C 4 : 




C5: 




ce: 




D: 




Maximum Crush: 




Location: 




CDC or TDC: 


Out-of-scope 


Damaged Components: 


None 


Event number: 


2 


Object Struck: 


Pedestrian 


Damage location 




Damaged Plane: 


Front 


Vertical Location 




On Plane: 


Right-front tire 


Direct Begins: 


No damage visible 


Length Direct: 




Field L: 
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VEHICLE DAMAGE (CONT'D.) 
Exterior (Cont'd.) 

Cl 

C2 

C3 
C 4 

C5 

C6 
D: 

Maximum Crush: 

Location: 

CDC or TDC: 

Damaged Components: 



School Bus 



Out-of-scope 
None 



Event number: 


3 


Object Struck: 


Pedestrian 


Damage location 
Damaged Plane: 
Vertical Location 


Front 


On Plane: 
Direct Begins: 
Length Direct: 
Field L: 


Right-rear dual tires 
No damage visible 


Ci: 
C2: 

C3: 
C 4 : 

C5: 

C&: 
D: 




Maximum Crush: 




Location: 




CDC or TDC: 


Out-of-scope 


Damaged Components: 


None 


Interior 




Damaged Components: 


No damage 


Other Evidence of 




Occupant Contact: 


None 


Manual Restraint 




System Failures: 


None 



V 



TRC/IU ON-SITE SCHOOL BUS INVESTIGATION 



CASE NO. - 92-10 



VEHICLE DAMAGE (CONT'D.) 

Interior (Cont'd.) School Bus 

Seat Performance 

Failures: None 



Repair 

Cost Estimate: 

VEHICLE VELOCITY ESTIMATES 
Highest Delta "V" 
Reconstruction Program: 
Program Algorithm: 
Travel Speed: 
Total Delta "V": 
Longitudinal Delta "V": 
Lateral Delta "V": 



No damage 

School Bus 

Out-of-scope 

Not applicable 

5 m.p.h. (8 k.p.h.) or less 

Not applicable 

Not applicable 

Not applicable 



COLLISION SEQUENCE 

Pre-Crash: The police accident report indicates that the case vehicle 
(school bus) was traveling south in the southbound lane of a 
two-lane undivided State Road and had stopped in the southbound 
travel lane along the west side of the roadway. A six-year old 
female and another child passenger exited the bus. The driver 
watched the female pedestrian cross the 7.3 foot (2.2 meter) 
asphalt west shoulder and go 2-4 feet (0.6-1.2 meters) into the 
gravel driveway of her residence. The driver then looked into 
the interior rearview mirror to check on seating placement and 
decorum of the remaining bus passengers (estimated 40-45). 
Next, the driver looked into the left, outside rearview mirror 
to check for traffic behind the bus. Noting nothing unusual 
and believing the forward path was clear, the driver began to 
accelerate the bus. The driver of the case vehicle made no 
pre-crash avoidance maneuvers. The case vehicle continued 
straight prior to impact. 

The police accident report indicates that during the time the 
driver was checking inside and outside the bus, a gusting wind 
blew a piece of paper out of the female pedestrian's hands. 
The pedestrian chased the paper into the southbound travel lane 
where it eventually stopped under the front of the bus near the 
left-front tire (i.e., between test cylinders G and H; see 
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COLLISION SEQUENCE (CONT'D.) 



Crash: 



Post-Crash: 
Occupants 



Pol ice: 



Rescue: 



Removal : 



FMVSS 111, Rearview Mirrors). While stooping to retrieve the 
paper, the pedestrian sensed the bus begin to accelerate for- 
ward. She turned and tried to leap toward the west shoulder. 

The police accident report indicates that the center front bum- 
per of the school bus impacted the right side of the pedestrian 
after she had turned and was trying to leap toward the west 
shoulder. The bumper pushed the pedestrian down and the right- 
front tire and right-rear dual tires impacted the head of the 
pedestrian. As the school bus was accelerating, the driver 
sensed a bump and immediately applied the brakes. The bus 
traveled approximately 45 feet (13.7 meters) from stopped posi- 
tion, acceleration, and braking to a post-crash stop [i-e., 2.5 
foot (76 centimeter) front overhang, 21.2 foot (646 centimeter) 
wheelbase, and 21 feet (6.4 meters) from rear axle to body]. 



bus 
The 
de- 
saw 
as- 



The police accident report indicates that when the school 
driver sensed the "bump", she "knew what had happened", 
driver: (1) stopped the bus, (2) took it out of gear, (3) 
tached her lap belt, (4) went to the rear of the bus and 
the pedestrian, and (5) returned to the bus and called for 
si stance on her radio. Police photographs show that the pedes- 
trian was lying prone on the pavement in an east-west direction 
after impact, with her head pointing west and her feet east. 
Police measurements indicated that the center of her torso was 
three feet (0.9 meters) from the west roadway edge. 

The investigating police agena 



icvwa 
almost immediately (i.e., at flf^l 



was notified of the accident 

__ p.m.) and arrived on -scene 

within three minutes. Traffic control procedures were estab- 
lished and emergency medical services and the coroner were 
called to assist. 

The pedestrian was pronounced dead at the scene by a deputy 
County coroner and was transported by ambulance to a 
medical facility where skull x-rays were taken. 

Following the police investigation, the case vehicle was driven 
from the scene. 



HUMAN FACTORS/OCCUPANT DATA 

Driver: 
Height: 
Weight: 



School Bus 
41 year-old female 
62 in (157 cm) 
125 lb (57 kg) 



Pedestrian 

6 year-old female 

Unknown 

Unknown 
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HUMAN FACTORS/OCCUPANT DATA 

Occupation: 

Active Restraint 
System/Usage: 

Usage Source: 

Eye glasses/contacts: 

Experience driving school 
buses (total experience): 

Vehicle Familiarity: 
Route Familiarity: 
Trip Plan: 

Manner of Leaving Scene: 
Type of Medical Treatment: 



(CONT'D.) 




School Bus 


Pedestrian 


School bus driver 


Student 


2-point lap/used 


Not applicable 


Police Accident Report 


Not applicable 


None 


Unknown 


Eleven years, full time 
driver the last 5 years 


Not applicable 


Approximately 5 years 


Not applicable 


Daily 


Daily 


Complete school bus 
route 


School to home 


Unknown 


Ambulance 


None 


None 



DRIVER INJURIES 












Injury 




Severity fOIC/AIS} 


Source 






None 




Not applicable 


Not appl 


li cable 




PEDESTRIAN INJURIES 












Injury 




Severity fOIC/AIS^ 


Source 






Crushed skull 
Comminuted fractures < 

facial bones 
Contusion shoulder 
Laceration shoulder 
Contusion arm 
Laceration arm 


Df 


HWNW-6 

FWFS-3 
SUCI-1 
SULI-1 
XUCI-1 
XULI-1 


Tire(s) 

Tire(s) 
Tire(s) 
Tire(s) 
Tire(s) 
Tire(s) 


RF and/or 

RF and/or 
RF and/or 
RF and/or 
RF and/or 
RF and/or 


RR 

RR 
RR 
RR 
RR 
RR 


FEDERAL MOTOR VEHICLE 


SAFETY 


STANDARD 111. REARVIEW 


MIRRORS 







The four frontal convex mirrors all had 8-inch (20-centimeter) diameter, cir- 
cular reflective surfaces. The center of the front-right, side, convex mirror 
(i.e., aimed along the right side of the bus) was 61 inches (155 centimeters) 
off the ground, two inches (5 centimeters) inward from the longitudinal verti- 
cal plane tangent to the right side of the bus, and 5 inches (13 centimeters) 
rearward of the transverse vertical plane tangent to the front bumper. The 



TRC/IU ON-SITE SCHOOL BUS INVESTIGATION CASE NO. - 92-10 

FEDERAL MOTOR VEHICLE SAFETY STANDARD 111. REARVIEW MIRRORS (CONT'D.) 

center of the front-right, crossover, convex mirror (i.e., aimed across the 
frontal plane of the bus) was 57.75 inches (147 centimeters) off the ground, 
6.5 inches (17 centimeters) inward from the longitudinal vertical plane tan- 
gent to the right side of the bus, and 2 inches (5 centimeters) rearward of 
the transverse vertical plane tangent to the front bumper. The center of the 
front-left, side, convex mirror (i.e., aimed along the left side of the bus) 
was 53.75 inches (137 centimeters) off the ground, 0.5 inches (1 centimeter) 
outward from the longitudinal vertical plane tangent to the left side of the 
bus, and 2.5 inches (6 centimeters) rearward of the transverse vertical plane 
tangent to the front bumper. The center of the front-left, crossover, convex 
mirror (i.e., aimed across the frontal plane of the bus) was 54.5 inches (138 
centimeters) off the ground, 5.5 inches (14 centimeters) inward from the lon- 
gitudinal vertical plane tangent to the left side of the bus, and 5.75 inches 
(15 centimeters) forward of the transverse vertical plane tangent to the front 
bumper. It is unknown if any outside mirrors had been adjusted during the 
three weeks since the accident. 

TRC investigators constructed the fourteen-cylinder School Bus Field-of-View 
Test as depicted on page 20181 of the Federal Register / Vol. 56, No. 85 / 
1991 / Proposed Rules and shown schematically on page 11 of 
this report. The cone at position N was approximately 3 feet (0.9 meters) 
high. Cones at positions G and I were approximately 1 foot (30 centimeters) 
high and 8.5 inches (22 centimeters) square while the remaining eleven were 
approximately 9 inches (23 centimeters) high and 6 inches (15 centimeters) in 
diameter at the base. The standard calls for the Test Cylinders to be one 
foot high (30 centimeters) and one foot (30 centimeters) in diameter at the 
base. An "extended yardstick"--48 inches (122 centimeters) high and visible 
in slides numbered 1-4, 11, and 12 (shown closeup in slides 11 and 12), is 
used for perspective and for recording the top and bottom heights of the front 
bumper. 

A cone [9 inches (23 centimeters) high and 6 inches (15 centimeters) in diame- 
ter at the base] representing the pedestrian--near the transverse vertical 
plane of the front bumper and aligned with the right-front tire, can be seen 
in slides 18 and 19. This cone cannot be seen in slides 15, 17, or 20-23; 
however, the intent of this cone was only to approximate the pedestrian's po- 
sition and not her actual height. The pedestrian's height is unknown, and ac- 
cording to the police accident report, she was not fully erect just prior to 
or at impact. 

Cones I-F-C can be seen in slide 17. Cones G-D-A and E-B can be seen in 
slides 21 and 22, as can cones L-M-N. Cone H (center-front) cannot be seen in 
any slide, nor can cones J or K [two feet (0.6 meters) outboard of the left 
and right front bumper ends respectively and centered in the transverse verti- 
cal plane through the front axle]. 

The height of the photographer was considerably taller than the driver [ap- 
proximately 72 inches (183 centimeters) versus 62 inches (157 centimeters)]. 
No attempt was made to photograph the cones from the driver's position in ac- 
cordance with all of the requirements spelled out in the proposed standard 
(i.e., seat centered in the longitudinal seat track, seat adjusted to its low- 
est vertical position, eye height 27 inches above the junction of the seat 
back and seat bottom, etc.). 
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FEDERAL MOTOR VEHICLE SAFETY STANDARD 111. REARVIEW MIRRORS (CONT'D.) 

Location of Test Cylinders for School Bus Field-of-View Test 

Based Upon: Figure 2: Federal Register/Vol .56, No. 85/ 1991 

The schematic which follows is a more accurate depiction of the Test Cylinder 
locations. 



12' 
6' 
0' 



2' 
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o 



V 
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C 
o 

F 
o 



Longitudinal centerline of Bus 

2' Measurements on this line are 

relative to end-of -bumper 



H I 
o o 



I K 

I o 



L M 
o o 



V 6' 



Centerline of Front Axle 



o = Test Cylinder, one foot high, 
one foot in diameter at base 



Centerline of Rear Axle 



12' - Measurements on this line are 

relative to bus's side surface 
Longitudinal centerline of Bus 
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FEDERAL MOTOR VEHICLE SAFETY STANDARD 111. REARVIEW MIRRORS (CONT'D.) 

In our opinion, both left and right outside, unit magnification (i.e., System 
A) mirrors and all four outside, convex, rearview mirrors could have been bet- 
ter adjusted. Cones H, J, and K could not be seen in any mirror. Having said 
that and considering the accident's scenario and other information collected 
during this investigation, there is a high probability that properly adjusted 
outside, convex, rearview mirrors (i.e., proposed System B) would not have 
prevented this fatal collision. The police accident report indicates that the 
driver: (1) watched the pedestrian enter her driveway; (2) checked the inte- 
rior, rearview mirror for seating placement and decorum of the remaining bus 
passengers (estimated 40-45); (3) checked the left, outside, rearview, unit 
magnification mirror for traffic behind the bus while simultaneously shifting 
the bus into first gear; (4) and began to accelerate while simultaneously re- 
turning her attention and vision forward. There was no expectation on the 
driver's part or indication heard by the driver (i.e., the police accident re- 
port indicates that the driver never heard the vehicle horns blown by witness- 
ing motorists) that a pedestrian had entered the roadway immediately in front 
of the school bus. 

In our opinion, there are "blind spots" in this school bus driver's field-of- 
view. Of greatest importance in this fatal collision is the "blind spot" near 
Test Cylinder position H that is due to improper front-right, crossover, 
convex and front-left, crossover, convex mirror adjustments. There are also 
"blind spots" near Test Cylinder positions J (between the driver's window and 
left-front bumper corner) and K (i.e., between the right-side exit door and 
the right -front bumper corner). There is also a "blind spot" near Test 
Cylinder position L between the right side of the bus and the test cylinder 
that is due both to improper front-right, side, convex mirror and right, 
outside, rearview, unit magnification mirror adjustment. 

In our opinion, the requirement contained in the proposed standard that Test 
Cylinders J and K be visible in the cross view mirrors (System B) and that 
System A and System B mirrors must overlap in their fields-of-view along the 
sides of the school bus are good proposals. However, it is only slightly pos- 
sible that the improved field-of-view available in the proposed System B mir- 
rors would have enabled the driver to have seen this pedestrian as her eyes 
moved from the left, outside, rearview, unit magnification mirror to the road- 
way ahead. 

Recommendations: 

1. Proposed changes to FMVSS 111, Rearview Mirrors (Cross View Mirrors on 
School Buses) should be implemented as soon as possible. 

2. To our knowledge, little or no consideration has been given to identify- 
ing the or a responsible party for conducting the School Bus Field-of- 
View Test. Owner-operators and school corporations are the obvious can- 
didates for mirror adjustment responsibilities. 

Possible problem areas are the identification of a compliance authority 
and the timing of the compliance check. In the 
Police conduct an annual school bus safety check. Some owner-operators 
could receive the Field-of-View Test during this late summer safety in- 
spection, but school corporations and owner-operators with multiple buses 
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TRC/IU ON-SITE SCHOOL BUS INVESTIGATION CASE NO. - 92-10 

FEDERAL MOTOR VEHICLE SAFETY STANDARD 111. REARVIEW MIRRORS (CONT'D.) 

may not have hired or assigned specific individuals to specific buses at 
the time of those inspections. The test itself could also significantly 
lengthen the inspection time. 

It may not be in the best interests of pupil transportation safety to re- 
ly on owner-operators and school corporations to properly adjust school 
bus outside rearview and cross view mirrors. 

3. A renewed and increased emphasis should be assigned to the pupil school 
bus safety education program component directed towards prohibition of 
either (1) reentering the roadway for any reason in front of the school 
bus after exiting the school bus to the right or (2) crossing back in 
front of the school bus after having crossed in front of it to the left. 
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SELECTED PRINTS 



A total of forty-two prints are presented. 
Prints numbered 1 through 8 were taken and made 
available by the County Sheriff Depart- 
ment. Prints numbered 9 through 42 were taken 
by the Transportation Research Center. 
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BEST AVAILABLE 




*JU - 



1992 



TRC/IU: 92-10, Task: 0085 
MCSD-School bus front & left 




#02 



1992 



TRC/IUT 92-10, Task: 0085 
MCSD-Front & right & victim 



BESTAVAILABLE 




103 - 



1992 



TRC/IU: 92-10, Task: 0085 
MCSD-Rear & right & victim 




# 04 - 



n 



4992 



TRC/IU: 92-10, Task: 0085 
MCSD-Rear & victim & R tires 



BESTAVAILABLE 




# 05 -- 



1992 



TRC/IU: 92-10, Task: 0085 
MCSD-PecTs path of travel 




# 06 -- J992 

TRC/IU: 92-10, Task: 0085 
MCSD-Rear & left & victim 



BEST AVAILABLE 




m* 



'■** wJwt* 



**sd^Mm^# 



# 07 - - 



1992 



TRC/IU: 92-10, Task: 0085 
MCSD-Look back @ ped's path 




| 



&%£m&?£?M ;■■.-',-'■ ...;■ 



# 08 « 



1992 



TRC/IU: 92-10, Task: 0085 
MCSD-Left side bus & victim 



BESTAVAILABLE 




« 09 






1992 



TRC/IU: 92-10, Task: 0085 
Width of cones: A-F,H,J-M 




# 10 



1992 



TRC/IU: 92-10, Task: 0085 
Width of cones: G,I 




# \? 



_ 1992 



K : / 10 » J *^> 0085 
neigtit of cones: G,I 



f 11 - : 



1992 



TRC/IU: 92-10, Task: 0085 
Height of cones: A-G,H,J-M 




BESTAVAILABLE 




§ 13 -- : 



1992 



TRC/1U: "92-10, Task: 0085 
School Bus & Cones: A,D,G 




# 14 



1992 



TRC/IU: 92-10, Task: 0085 
School Bus & Cones: B,E,H 




# 15 - 



1992 



TRC/IU: 92-10, Task: 0085 
School Bus & Cones: C,F,I 




# 16 - 



1992 



TRC/IU: 92-10, Task: 0085 
Front and right sides 




#17-1 



1992 



TRC/IU: 92-10, Task: 0085 
School Bus & Cones: D-F 




# 18 



1992 



TRC/IU: 92-10, Task: 0085 
School Bus & Cones: G-I & K 




it. MIImUh — 



1992 



TRC/IU: 92-10, Task: 0085 
Right and rear sides 




# 20_" 



1992 



TRC/IU: 92-10, Task: 0085 
Rear of School Bus 



BEST AVAILABLE 




th-M^J-x 1. 



1992 



TRC/IU: 92-10, Task: 0085 
Rear and left sides 




# 22 



1992 



TRC/IU: 92-10, Task: 0085 
Across bumper from left 




BEST AVAILABLE 



# 24 



1992 



TRC/IU: 92-10, Task: 0085 
Height of bottom of bumper 



# 23 - 



1992 



TRC7TUTTZ-10, Task: 0085 
Height of top of bumper 








f 25 



1992 



TRC/Itf: 92-10, Task: 0085 
L outside rearview mirror 



# 26 



1992 



TRC/1U: 92-10, Task: 0085 
Closeup L outside RV mirror 





# ZL~*z. 



1992 



TRC/i'U: 92-10, Task: 0085 
Left side convex mirrors 




# 28 - 



1992 



TRC/IU: 92-10, Task: 0085 
Closeup L side convex mirror 




f 29 



1992 



TRC/IU: "P2-10, Task: 0085 
Closeup L crossview mirror 




| 30 - 






1992 



TRC/IU: 92-10, Task: 0085 
Right side convex mirrors 




# 31 



1992 



TRC/IU: 92-10, Task: 0081 
Cone K is not visible 




# 32 



1992 



TRC/IU: 92-10, Task: 0085 
Closeup R crossview. mirror 




# 33 - 



1992 



TRC/IU: 92-10, Task: 0085 
Closeup R side convex mirror 




# 34 



1992 



TRC/IU: 92-10, Task: 0085 
R outside rearview mirror 




# 35 -- 



1992 



TRC/IU: 92-10, Task: 0085 
Closeup R outside RV mirror 




f 36 



»1992 



TRC/IU: 92-10, Task: 0085 
Cone representing pedestrian 




# 37 



1992 



TRC/IU: "92-10, Task: 0085 
Inside rearview mirror 




# 38 - 



1992 



TRC/IU: 92-10, Task: 0085 
Lookback @ impact & approach 




#39 



1992 



TRC/IU: 92-10, Task: 0085 
Bus approach direction 




i 40 






1992 



TRC/IU: 92-10, Task: 0085 
Impact @ far side driveway 




# 41 - 



1992 



TRC/IU: 92-10, Task: 0085 
Driveway & impact looking SW 




# 42 



1992 



TRC/IU: 92-10, Task: 0085 
Opposite pedestrian's path 
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TRC/IU ON-SITE SCHOOL BUS INVESTIGATION CASE NO. - 92-10 

SLIDE INDEX 

Slide No. Description Direction 

NOTE: The fourteen orange sport cones visible in slides 1-10 follow 
the placement protocol as presented within the Notice of Pro- 
posed Rulemaking (Docket No. 89-26; Notice 2) for Federal Motor 
Vehicle Safety Standard, Number 111, Rearview Mirrors (Cross 
View Mirrors on School Buses), published in the Federal Regis- 
ter / Vol. 56, No. 85 / 1991 / Proposed Rules, 
pages 20171-20183. 

NOTE: 55 mm camera lens depicts "normal" eye field of vision; 135 mm 
camera lens provides approximately 2.5 power magnification 

1-10 Exterior of Case Vehicle in a clockwise 

direction: front, right side, rear, and 
left side 

11-12 Case Vehicle front bumper height at top [34 in 
(86 cm)] and bottom [21.25 in (54 cm)] 

13 Case Vehicle's left, outside, rearview, unit 

magnification mirror; slide taken with 55 mm 
camera lens. Note: amount of sky visible 
at top of mirror and lack of ground view at 
bottom of mirror, plus partial obstruction 
by mirror bracket on left side and narrow 
field of view along left side. 

14 Case Vehicle's left, outside, rearview, unit 

magnification mirror; slide taken with 135 
mm camera lens 

15-19 NOTE: Cone H cannot be seen in any of the 
slides containing the front-left, double 
convex mirrors of the Case Vehicle 

15 Case Vehicle's front-left, double convex mir- 

rors; slide taken with 55 mm camera lens. 
Note: bottom of front-left, crossover mir- 
ror is obstructed by the front-left of the 
bus's hood; however, cones I, F, and C can 
be seen in the mirror. 

16 Case Vehicle's front-left, left-side, convex 

mirror; slide taken with 135 mm camera lens 

17 Case Vehicle's front-left, crossover, convex 

mirror; slide taken with 135 mm camera lens. 
Note: cones I, F, and C are visible. 

18-19 Case Vehicle's front-left, left-side, convex mir- 
ror and front-left, crossover, convex mirror; 
slides taken with 135 mm camera lens. Note: 
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TRC/IU ON-SITE SCHOOL BUS INVESTIGATION CASE NO. - 92-10 

SLIDE INDEX 

Slide No. Description Direction 

18-19 a cone representing the pedestrian was placed 
(Cont'd.) between cones H and I and directly in front 

of the right-front tire; the pedestrian cone 
was placed close to the transverse vertical 
plane tangent with the front bumper. 

20-23 NOTE: Cone H cannot be seen in any of the 
slides containing the front-right, double 
convex mirrors of the Case Vehicle 

20 Case Vehicle's front-right, double convex mir- 

rors; slide taken with 55 mm camera lens. 
Note: bottom of front-right, crossover mir- 
ror is obstructed by the front-right of the 
bus's hood; however, cones G, D, A, E, and 
B can be seen in the mirror; the open right- 
side door obscures cone L, but cones M and N 
can be seen. 

21 Case Vehicle's front-right, crossover, convex 

mirror; slide taken with 135 mm camera lens. 
Note: cones G, D, A, E, and B are visible. 

22 Case Vehicle's front-right, right-side, convex 

mirror; slide taken with 135 mm camera lens. 
Note: cones L, M, and N are visible. 

23 Case Vehicle's front-right, right-side, convex 

mirror; slide taken with 135 mm camera lens. 
Note: a 4-foot (1.2 meter) "yardstick" being 
held atop cone K, which cannot otherwise be 
seen. 

24 Case Vehicle's right, outside, rearview, unit 

magnification mirror; slide taken with 55 mm 
camera lens. Note: partial obstruction of 
mirror's right side by bus's right A-pillar; 
plus, no ground can be seen until rear of bus. 

25 Case Vehicle's right, outside, rearview, unit 

magnification mirror; slide taken with 135 
mm camera lens 

26 Case Vehicle's interior, rearview mirror 
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ACCIDENT COLLISION 
MEASUREMENT TABLE 



BEST AVAILABLE 

NATIONAL ACCIDENT SAMPLING SYSTEM 
CRASHWORTHINESS DATA SYSTEM 



Primary Sampling Unit Number / Q 



Case Number— Stratum 



9 JL I o 



LEVEL! 
PHYSICAL EVIDENCE ABSENT 

To be ocoompbshsd when there It no 
physical evidence p rooont attho soone: 

'* approximate vehiets orientation at impact 
end final rest 

' • apphcabis road/rood woy dsfinostion (o.g. r 
ourbe/edge Knot, lane markmgs, median 
markings, p a vsm s nt markings, etc.) 

* appfeeabls traffic controls (e^j., speed 
Bmh) 

* north arrow placed on diagram 

* sketch required 



LEVELS 
PHYSICAL EVIDENCE PRESENT 

in Addition to the Isvst 1 tssks noted above, 
the foHowing must be eoeomplished when 



ACCIDENT COLLISION DIAGRAM 



LEVEL II (Cont'd) 
physical evidence it present: 

" document reference point and referenoe 
line relative to physical features p resent 
ettheeoene 

* scale documentation of aR accident 
Induced p h ysic a l evidence 

* scaled documentation of aH roedside 
objects oontseted 

•* rosdwsy surface type and condition of 
eppfioebie roedways 

* grade measurements for aR appttooblo 
roadways end at location of roHovar 
tritistion 

* sealed repreeentations of the vehicte(s) at 
pro-impact, impact, end finel rest bessd 
upon either 

a) physical evidence, or 

b) reoonstruetsd Occident dynsmics 



CRASH DATA 
VEH. #1 VEM. §2 VEH. #3 



Hssding Angle aV/) 

Type H&UALT 



Surfece 



Surfscs -r~ 

Condition f £AV&j &> 



Grede (v/h) 
Meeeurement 
(between impact 
and final rest) 



Uua.fr 1%) 



Grede (v/h) 
Meeeurement 
(st locstion of 
rollover initietion) 



j*k 



Reference Point: 



Utiut/ fO L^ JU5TA)Q^7/ Reference line: (j&Sf>t PtoGMSUT &>6*& 



Oh kJZS/!S&Xl£ 2L& OJcf ItL 



Item 



E^r <;>k')^LArit 6itAu &L J.S' 



ItcAh LMkm^ £-UJ / PeLx ekjj*& //,V 



MbiLk™ Ansr */ 



/rU/lAc* }>Cx5T*Z 



A^cfcTR rokA Afiteti f 6*/*&L hfati? 



/Jofcm <sth-* &kA)G-htti\AZ 






^g jttV to/uj APhm MiAOgL Lhuir 



£$Tf04T &> Cf- C.C ZTtVUbHT^ */V* 6rkAb£ AiS6AT)lUZ TO .<or im 



SS*^ /sb&atJ&ss &&* s/fte, sfey gao^jbu/uc5 



Distance and Direction 
from Reference Point 






l-t'fi 



1RL 



< 



Zo.g'6 



_/ 



2*.*S 



Z<.S'.< fiM 



4c.3'5 



^ . o;5 



HS Form 431 A (1/92) 



Distance and Direction 
from Reference Line 



8.3' k) 



8-3' tJ 



T-3'ol 



/fiiz 



SfeJ>) 



y.3'o3 



TRC/IU ON-SITE SCHOOL BUS INVESTIGATION CASE NO. - 92-10 



Appendix A: 
Police Accident Report 



31 



OFFICER'S STANDARD ACCIDENT REPORT 




f Diagram 




Indicate NORTH 
by an arrow 



See. attached scale, diagram 



> 



NARRAYIVE (Rafar to Vahicta by Numbar) 



-< 



Vehicle #1, a school bus, had stopped on St Rd Wtk The pedestrian exited vehicle #1 and 
started up the drive to her residence. Pedestrian was carrying papers in her hand and a 



gust of wind blew them into the roadway. She ran after the papers into the roadway. 



Vehicle ffl procee ded southbound on St Bd 



and rear wheels ran over the pedestrian . 



and ran over the pedestrian. Both the front 




Fatal Traffic Accident 



1992 



FM 



Measurements 

Reference point //l- North east corner of residence located at fl| 

St Rdflfc 

Reference point #2- 86' 10" east from reference point #1 to the west edee 

of St Rd A. 



School bus- Right rear duals 
Right front tire 

Body- center of torso 

North driveway culvert 

South driveway culvert 



41' 1" South 

62' 4" South 

20' 2" South 

2' 0" North 

17' 0" South 



1' 0" East 
1* 1" East 

3' 0" East 

14' 0" West 

13' 9" West 



Action Taken 









3:33 


Ptl. ■■■ 


Hi k dispatched to the accident 


3:36 




Marshall flHH^Hfe arrives 


3:36 


Marshall 1 


MHB requests a coroner 


3:44 


pti. m 


^ arrives 


3:49 


Sgt. ■ 


HHA arrives 


3:53 


Inv. | 


^arr^es 


4:01 


Sheriff B 


P Arrives 


4:07 


Ptl. ■ 


■arrives 


4:21 


Ptl. 1 


■^arrives 



.locates, interviews and take statements from witnesses 
tphtograp hs the scene 

\ measures the accident scene 

^completes a scale diagram 

notifies victim's father 

____ inspect vehi cle //l. 

conducts followup work at (| ^ Hospital 



AFTER ACCIDENT SITUATION 

SGT~~ — ' 

5 10 ._ 




i 




DRIVEWAY 










STRD 



Fatal Traffic Accident 



Rd 



1992 



PM 



Iiiformation-r Vehicle #1 




1987 GMC School Bus 
Carpenter Body 
VIN/ 1GDJ6P1BI 
Body Serial/ 

Chassis Manufacture date/ 1987 
Body Manufacture date/ _ '1987 

Engine Size/ 366CI/ V8 
Transmission/ 5-speed manual CL-455 

Odometer reading 30,946.5 

1992 registration 
Registered owner: 



Operated through 




School Corporation 



Insurance company/ 



A school bus safetyjtngpe ction was completed by the State Police 
on this bus on SHHHBBI^fe. The bus passed inspection with no equipment or 
mechanical defects noted. All lights and emergecny equipment were inspected after 
the accident and were in workign order. The bus was equipped with two outside 
rearview mirrors on each side of the windshield. Two convex mirrors were located 
on each front corner of the bus allowing sight along each side of the bus and acrosi 
the front. 



Driver- Vehicle til 




Public Passenger License 
Commercial Driver's License Class A-P 
School Bus License certification 

Medical examination completed on 

An alco-sensor test was conducted by Sgt. _ 
scene and showed a blood-alcohol level of .00%. 




M.D. 



at the 



Traffic Accident '92 ■■ St. Road 



Action Taken: I was requested to meet with accident team members at the above location 
reference a fatal accident. Arriving a t the scene I spoke briefly with 

Chief of Police flBHHfc. He stated that a school bus driver 
had stopped at the above location and let two children off. According^he 
Chief, the driver of the bus did not see one of the children come back into 
the roadway to get a loose piece of paper that had been dropped. The bus 
was pulling away and ran over the child. 

After speaking briefly to the Chief I took 24 frames of black and white 
photos of the accident scene. I then assisted officer fH§ in taking meas- 
urments of the scene. 

After assisting with measurments, I then assisted Sgt. fl^in obtaining 
tire information from the school bus. 

I then checked the inside of the school bus. The bus was clean, and no 
damage noted to the interior. There were four windows partially down on 
the driver's side of the bus. Counting back from the driver's window, num- 
bers 3, 4, 5, and 7. The emergency exits were located six seats back from 
driver's seat, on both sides of the bus. 

Tire information: Left front and Rig~ht front tires/ Kum Ho-9. 00-20 

Left rear duals/ Regroovable-9.00-20,both same name and size. 

Right rear duals/ Road grip Supertread 9.00-20, both same name and size. 

All tires appeared to be properly inflated, and had good to excellent - 
tread. 

Outside check of bus: The bus was clean and free of any damage or rust. The windows and 

winshield were also clean, and free of any obstructions. The mirrors 
were also clean and appeared to be in the proper positions. 

School bus: The vehicle is a Carpenter School Bus, yellow and black in color. The bus 
had been designated number^l on the side, and is part of the ■^^■■■■A 
School Corporation, also noted on sides. Plate number TBK^The^ 
flashing lights and signal were checked and were working properly. The bus 
has a five speed manual transmission, and the odometer showed 30946.5 miles. 



DATE 



*oa 



BEST AVAILABLE F _,» ir . 



THIS T9 DETECTIVE 
I F '■ 5 SEFTEI iBERTHE 

WE'RE AT l^MBBH 



OF COUNTY SHER ITrg . DE-PAF i i ;■' 

1 99E -IT'S MI NU TE5 AF TEFi, 

■■■* IS THAT CORREC1 MRS. 



VE5 

i : i ; a i 

YOUR FU.U NAME FLEASE' 



RESIDENCE AND 



WOLIL t> VOU G f v»E ME 



AND YOUR BATE CF BIRTH" 

4V 



OKAY . AND YOUR ADDRESS 



AND YOUR PHONE NUMBER 





WE'RE HERE. TALK INS AbGUi AN ACCIDENT THA f YON WERE 
TN"0! 'FT IN a COUPLE OF DAYS AGO. UN.. I TOLD YOU THAT I WANTFD TO AS)- 
t liil A FEi-'. ONES r IONS AND BET IT ON TAPE. IS THAT CORRECT" 

YES 

ALL TON"! . UH r'OUF: A S~N«"J-:j: L> : L. £'r:i'.'c.P ANi> FOR WHAT SCHOOL 
CnfVFGRA"! 1 ON Dp YOU DRIVE FORT 

^■■■■■■■■■■■■■■A SCi 
Ok A,. AND HOW LONG NAVE YOU DONE THAI- 

ELEVEN YEARS 
NIL 00 r'OU Hr-iVE m F'.Ui i i F ! fin f v"D ; i Du Til ICE A OAy'T 



A NO IS IT THE SAME ROUTE 
iFS 



Fatal Traffic Accident 



1992 



Witnesses 




DOB/ 



I was traveling north on fl| when I saw a school bus blinking yellow, 
then red and the stop sign came out I slowed to a stop and saw a little girl 
get off the bus. After she was off the bus she dropped a small piece of paper. 
The wind took the paper in front of the bus and she went after it. At this time 
the bus started forward. I honked my horn but it did no good. Die right front 
wheel ran over the child and the bus came to a stop after the back wheel ran over 
the child. 




The girl lost her paper. The wind blew it in front of the bus. She 
started after the paper and was hit by the front of the bus knocking her 
down under the wheels. She was run over by the front and back. 




I was behind the bus and it stopped. The little girl got off. I seen a 
paper and then I looked for the little girl and I didn't see her and then I 
seen her under the bus trying to get the paper. I saw the back wheel run over 
her body. 




■^fc is a sister of the victim, |^Hfc Sne vas watching flH^ get off 
the the bus from a front window of her grandparents home and observed the 
accident. No statement was taken from ~' "" 



DAI E. 



BEST AVAILABLE 



Mi IH THE MIRROR: 

«• A I » \Yt-\ UHEN t'Ot 
THAI WORKS? 

I HAVE A LOT OF DROP OFF 5 ON THE STATE H Hv-Wh v 

UH-HUH 

II. RULE IS I TIP H, vEi.LGH WARMING LIGHTS OH A l.E-A". ( f.Pi 
DRUSES PR TOP' TO THE DROP OFF 

A i R I OH 7 
i- Ai;'.' HUE!-! r'OU DI5EUGAGE VHt : : DGOF SLIGUl'L. THE R£-'i> L iGHi LUL; 

chuf on. thai is lone before, : est to the actual stop to harp, id i ft 

E : ''EP.OUE PHOU I HAT IS THE PLmCE THAT HE ! LL BE STOPPED Al.. 



i "i -lb" PIPS ijilST GET OP r If HIE, DO HOT Hm .-'t TO OR : 'iri- I Hi-; F<OA« ■ 
TIC HA'TJ. TO GET AT LEAST SIX FFFT PAST.. THERE IS A BFRM Al GHG SIDE OF 
THE r;iHi- FOR IMF IPUL CARRIEFi. H-IAT IS APPROXIMATELY FOUR FEET s.U»>E 
r : !n:p ic. F7"C FEE"! AND THEY UA'-T 10 PE ACROSS THAT AMD JU TO i UF I R 
or TVS ■■ :m ,'S REEHRE I SHOT THE DOOF h!,'i 7 NT RED LIGHTS GO OFF.. 



YOUR FROCEPIT-P OF IS THAT SOMETHING THAI IS 



' K- ! -1M 




■■ 'JURE . Tl i-i I r S-.ll ic: In 1 i-j: 



Hm J r 00 FPm:': I'iCE EYER r f.AV. 



■i )!'■".. IF THEY HA'-'C TO rmss THE ROAD IH FRONT OF THE EOS. .1 
KEEP Hii'M OH HIE fcUS UlUlL I FUUU T i IE TRAFFIC. OH COM INS TRAFFIC IS 
SI OFFER OF HI A GOOD DISTAUCE . UHE! ; E THE* CAN HAVE PI EN TV OF I 1 J- IF - 
TULA! j I i-it t SURE i UARH IHr ».I»-S. UAr F SURE THAT IF THERE MOP, THE 
TRAFFIC IS FHMTUG THERE UAU:hk:g TH'-H TRAFFIC BEFORE 1 HF V OFT ON 
rti .P-nsS . -<i:i- HIE. H^"t Tli OF' 0"* 1 r iF- Fk->;: OH THE 01 HER SH>E AiJn U4 111 

o :r • r ;,;•■" ; .r pffofe 3 fflOELl-. 



; " h. . :MI DM THIS P- '-F ■ 1 J ." : i. A^ AF (FRUOOU. THr AOCTnEMI S-FME 
i-ij|Ai F^FI OF ■■, OHR FvOUT E IS I HA .' " l-\,G -II THE FIRST PART OF YOUR ROMP. 

Hi': IAS j F-hF '' »"»' iiJUR F:i'JIP 



)ATE 



vt 



mmm^: AUL CAN YOU TEI L ME l-iHAl TIME NORMAI LY OF AM AFIF-RNPOU M-v 
lUJir-: ROUTE Si ARTS. WHAT TIME NORMAL r DO YOU LEAVE YOUR HOUSE " 




I ! EAVE HERE AT «Q^ r I I EAVE THE SCUO? 



I I EAVE AT 

r r ER 4tti 



Of A... hMl- WHAT SCHOOL AkE yOU TALKING ABOUT? 

M ELEMENTARY 
AN»"> UHER IS THAT LDCATEOr 




•f I i L ■' -r-.r.-. I 



LJI4 

L'i i i IS 4flk 

Or^,. ADOU7 HON l-ifiUi Dili. OREO DO YOU HAVE OH VOUR BUS TH 7HL 

j ■ 

LJSHril LY AROUNi' 5'.' TO 5-.. 

OLAV. AMD YOUF PROCEDURE ON PICKING UP CH 1 1 DREN AND DROFPJNR 

Orr I?, DO YOU DO THE SAME IHiHO EVER r TIME? 



Ml^^: WiltJ! I. WHEN THE. COME TO SCHOOL 1 AM JUST PARKE I) AMU Uh I'M 
TK-RE J" MIMM1ES EARLY. THEEJEMEMT ARY COME OUT FIRST AND THE TUNTUR 
HiuH In lh-^NSF-EREii FROM VBHHHI OVER. THEY GET ON A BUS ABOUT 
OUAR1FF .TIER. 1 MEM HIGH SCHOOL IS THERE WITHIN ABOUT TWO MINUTES 
l.-UfcR AiK.. bOAr-M. UHEN HIGH ElMGO; GK IS OM THEM I START THE RU'-; AMD 
MA! F EJ-'FE F'M-PVOME IS SEATED AOV< 




MALE SURE EVERYONE IS SEA I "E IV 



M •' ! *•• » YULi Lu Th,"-0 '.' i -V '---, ■ 

.ES 
'-.■' .UN L»J THrU •.iilh .Olir UU-RORS OR DO YOU WALL I IP AM»> DOOM < 



DATE- 



BEST AVAILABLE r,:,. .[; 



HF:F 



ROAD, 



I :j>A T SHt. WAS A GuOF 
JNCi HDJNE THE BERN., 



1 «'.■» FEE! ANA i F Pi it i THE 



Cii i-i ■ .. NUN WERE F>V--T THE AFT.-! ; 

NO THAT WOULD RE INCL i.Ju l NCv THE BERN. SHE WAS FROfcARi 
-.MOTHER I'D SA, : TUG. THREE, FOUR PERT ON IN TO THE DR E <■'£• WA .A 




?_ ! <-.i-> ' . 



MOW NOT ONLY 



IN THIS PARTICULAR SI .75 F F:«.n WHIN 



i.i i.'ii 



D LEAVES ,'OUR BUB AND VO'J \ i I5jJALLY WATCH THAT CrHLi> GO iN TO T>E 
■ r. 7N TO THEIR FRONT VAPL AND THERE. FAST KHA i . OKA\ . 1'N If FN 
S-.FE\> ZONE AE FAR AS v'ONR CONCERNEF/. BEING RROH T I !E ROADI-I-hY . 
ON IJAJf.H THAT CHILD GET IN TO WHAT YOU WGUi. D CAF! vGUR SAFE I \ 
i.L.-N TV.\ rUU DD THEN" 




FE.FOP 



A I THAT STOP 1 HAVE ANOTHER STOP IN TWO HGH3EE.. I USUALLY 
BACF iO SEE,. CHECK THE CHJLPRFN AND THEN CHECK THE I EFT MTRRGRS 

F F'-i^K';. ON THE FNGHNA .-ON HAVE A LOT OR PEOPLE NAN ! 1.1 !R TO 
GUNF rGL'. UH AND THERES A LOI OR STOPS YOU HAV'F TO EF GONE! RNI i.« 
THE TFmFRIC AND WHETHER THERE GOING TO GET AROUNn y'OM EA'EL.Y 
i Oi HA' E TO GET TO THAT I HI ":■ ■! STOP. 



UH vOU £^.ID YOU CHECKED THE CHILDREN. « ON Oil) THAT WUH 



i ■ ■; i .• t~-. t~. 




. '■ •' ' !'-; 'E t-i LH.^iJC. i i ■F. i .J-'. 

• F. £ . ', EE IT SHONE A-' ! i HE 
Oi! OHECK EVERY RHOV ^; • THE TINE 



i 'E i'O! !R b FIAT 7 



i i -ATE THE" SANE H 



Al ROifH . ON TNT I.' ' nF ! i - • •• 
D?i ''sOH TAiE VOHR BUS GLiT OF CFAF" 



V- »P TAi. F I NO AuOU T 



E I Or . WHEN ,OU SfOPPETi THE di\S 



DATE 



BEST AVAILABLE 




drgf errs 



TJ1 1HE FIRST PART OF \ WE ROU I E 
OFAY. SC'l- SO THE CHILD THAI WAS l.'ILLED WAS It.! THF FIRST IT 

RIOHI CLOSE TO THAT. v'E? 



OKA v. WHEN THIS PARI TCI Jl AR CHILD WAS DROPPED OFF WAS < i ;; :■•■ 
rYN.TMINO DIFFERENT THAT OCCURRED. AS FAR AE THE ACTUAL CHiLn L E-iVT|,«0 
"i ME BUS? 

I4i'i 



0!" D«A. 



N-.S [HERE AN. EXTRA AUUUN1 OF TRAFFIC li.| 1>UI PARI F CUi «R TTiiL" 

: NO 

F'Efs'lilUJu. II! vGUR OPINION AFREARED TO BE NORMAL 7 



fc A! Rfnil I. WHAT I WANT ,'i.iM TTi Di L 15 BEST YOU CAM REliFtlHEf-? AHl> 
" J- NOW .-OW'-'E Nr-D A COUPLE OF DAYS IN THINK" ABOUT IT. AND YOU INOU Jl 
J- AN I IPSE TT II. 1(3 SITUATION 6UT WHAT I WANT /OU TO DO 15 TO TELL HE 
ABOUT iH-T F ARTICULAR DROP OFF. AND UN,-! OCCURRED. 




I F'ili i Ef> IIP TO THE 7 STOP, 
nn.f- li.'t BUS.. GOT IN TO HER DRIVE UAv 



CANE LIF SPOKE XO ME- SH£ RO f 




NTS 

,n:i WATCHED HEP GO PAST THIS SIX FOOT BERN THAT yGU M*m I0NE1» 
BF ;: F t'jFEI-JAi IDT 



AH«.- THEN YON UA'CHFi; Hrr- . " ? . i JL 10 HEN DRl'-'E: WA , •" 
vES.. 5HE WAS 
HON' FhR. ABOUT HO:: N~,N , FEE'» IN 10 THE- DRIVE WAY DO YOU SI' F 




DATE 



BEST AVAILABLE • "•• ,-l- 



UITH IN 1 1 JO HOUSES 

l: UITM IN TUG HOUSES? DO VOU LEAVE THE FLASHERS D5 ■'! OR TELL Uli 
AEGMT THAT? 

■Ml: NO THEY GO OFF WHEN THE DOOR GOES SHUT AMD 1 HE! i I TURN IHt 
. n LGtJS F.:ACr ON 1G LET THE UARMTMG VEi LOWS TO LET THEM f.HOU A STOP 3L 

coming very soon ant> then as soon as i get to about one house auay the 
li-;d ghee oil 

OFF YOU UATCHEO HEF: GU IN 




v'Ei-; 
i)- r . , ilMR DOOR OPEN WHEN VON HERE WATCHING HER GO T.N TO HE 



1./R • VL.. : <>,- 



IS li AUf'ON-UIL WHEN -('OUR DOUF CLOSES yOUR Si OP Fi. ASH I NO SIHN 



come:-* 




'• THAT SOI JF THING t'OU 1 «••-<* 'c: 10 DO HANI •--«>.. L i 
". vES THATS AUTOMATIC LJ71U THE DOOR, 
■nil SHUT THE DOOR r 



...iiiR sign or.s the left sm>e of your bus. the si op segn uirn 

HE r i ,;-;: iT J if, RED LIGHT GOMES TM ALU GUATICALL V? 




UELi loo TKc ir-^r 



CH.T.i'.T THfl CHILDREN ST I LI. 01 : 1 Htl BUS 



DATE 



BEST AVAILABLE 




SO VOU LEAVE IT IN NEU1 RAi " 

NELL . YES 
DC ,01! OR? 

t'ES 

DO VOU, VOU HESITATEO S^ IS THAT A PRACTICE OF V0HRE7 

I? YES. USUALLY AND THEN I THEN I'M PUVTING 3T ]N A GE AR '.:iniF 
TUL : r ARE UNKING AUAY FROI i THE BUS. BUT IT GOES OUT" OF GEAR ANJ> THEN 
"" GOES.-, U'v FOOT REMAINS ON THE CMJ1CM AND THE BRAISE THE WHO! E TIME. 

VHM-. ON! vUM TAKE IT FROM Ul !A T E'-'ER GEAR YOUR III AND p; 1 i M IN 
UEUTPALT T'I'S A MANUAL TRANSMISSION.. CORRECT? 

^■■■■1 i'ES. MM My HAND IS ON THE GEAR SHIFT Arjf> USUALLY 1 Am 

SHI' 11 NO. i HAI7 TILL "I HEY GET OFF 1 HE BUS AND THEN T SHIFT li DCNN |U 

J li.i . : 

Hi Hi T r F'HEY ARE WALKING r^N-s , 

"iH7.S_ PARTICULAR TINE THOUGH YOUR VISIONS DESERTED BACK TO 
14 TH«- ROAD U»A/' ! 

A' I Err-. . NU NOi UN Mi SHE IS Cm) OF THE NAv. AFTER SH~ * S PAST 
j:::r.-r,r =.5j F it. 5NRP0EE TO RE. THEN 1 CUECi THE CHILDREN AND 1 HEN 1 CHECK 

Nil. I "-i:-E J r. ANi> PROCEED . 

■■Bp NUN E ,OUR CHECKING TIF TRAFFIC AND THE CHILDREN ON THE BUS 
THEN ,011 ARE PUTTING IT IN TO CEAE - 



A. ri'Til „ r-ili" TFUA i!-.-" i i I'r ".,-!([-' PROCEDURE . OU USED HN TNI DA.' 




.!■!; .' F ; 



RU-iNl . /Git SAID THAT ,T>u H.-n- A STUF JUST AFTER » OU I FFV 
OFF. IS THAT TIT NF-i HOUSE" 



DATE 



9P 



BEST AVAILABLE F. VV 




v ES 

~\ln vOU PUT IT II,! TO FIRST GEAR? 

r WHI! E I'M DOING AL! THAI 

: RIGHI . THATS ALL 

KNIDA DOING THAT All TCGEHiER 

>: kliiU-H DOING THAT ALL TOGETHER, ALRIGHT. WHILE YOU WERE i>iHNA 
MS DTP /Gil NEAR OR OBSERVE ANYTHING ELSE. DURING THIS I ] MF i : 

NUT Af THAT SECOND- NCi 

A» RIGHT . SO JETS GO IN 1 G II IE NEXT FEN SECONDS WHAT HAPPENED 




Tih i.! 



WHILE I WAS LOOKING IN MY SIDE MIRROR AT THE TRAFF TC AN»> FNF 
};•• GFAP AND STARTED TO RGi L .. I FELT THE BUMP. 




,-Wr. i 1HNEOIATEL , HIT T\\r. BRaLE . 1 KNEW WHAT HA»> HAFPENEl/ IN 
~NV J TOGK IT OUT OF GEAR AND TQGK THE SEAT BEIT OFF, WENT TO 
THL. ■.-■..".* !'" : H.M.E SURE AND CANE RAVi ANt ' CALLED FOR AS J STANCE OVER OUR 
n. r- h - v 1 - : 



i nUbt L'.l i-> 



HEAR mN. Or THE OTHER TRAFF fC HOWLING 



! ;F ! ! <.'"'•' 



W-ii UNTIL I Qui lu. ArlFT J FELT THE BUl-Sr. UH ANi> THE i 
GUESS AF1FR I i'EL T THE BUMP AND 7 IN JEW THEN AMD GOT MBA. 

VMHB Ui-M.. DID YOU. WHEN I WAS Of-! v'OUR BUS, I WAS AT THE ACCIDE(41 
SOFTIE THE iNGIII. THE AFTERNNGN I HA f IT HAPPENED MH. I NOTJCPD THAI VOU 
HAi/ r-, NICE Rui.-H.j SYSTEM SE'l J IF 1 HPRE NOW IS THAT FOR VOLIR TWO WAV 
PAD'H GF IF N!AT FOR AN AN FN RADIO? 

i fit ONE. I! ■; THE F ;"•. s: il " 

.[.'Ah. THERE WAS m CCNIF.UL r ANGi. ON THE J EFT SIDE OF WHFRi 

i .*■' IF Or. I ! -'E •■: » SEAT 1ST 




HAVE mN AM Fli FhLJl 



DATE 



vrf 



BEST AVAILABLE 




Si"! I M 



UhS IT ON ~- 



L'i> A < i , WHERE ARE THic- SPEAKERS LOCATED ON i'uJR BUS ~ 

Ull, THEEES ONE IN THE THIRD BEAT AMD ONF TN T| IF PACT 
90UT 7 HIED FROM THE BACK. 




OKAY. DO YOU KEEP THE VOLUME EXCESSIVELY LOUD" 

NO 
OKA,,: Um i^JAS THE RADIO DM WHEi ■ THE ACCIDENT OCCURRED 



DO .Tii.1 LISTEN TO AN*' FARTTCU: AR STATION, DO YOU LI SI EH TO 




! i NAS UN NFHb 
Dihu i- X L * v'ul.1 U\j AiL Irilih- KirFERENI ON THIS PAR I I CU : AR l>A. 



r- • .• r 



.T.'Mv ROU7E. THAT YOU DTDN' I DO ON ANY OTHER DAY? 



7" UiEKE AIL THING Ei r.E .0 : D LIKE TO ADD TO 7iir 
3illkl"7F!> IUmJ 1 HAVEN'T AS!-' Gil* 



T A? -Eii 




r t-i? »c 



CrtL" 1 THIN. 



.-i: ; . ( J I I I 4- • 



OKAY, 1HIS IS THE END OF 7 ! !C. INI ERVIEU. IT'S 
I99E 



A, 11 



DATE 



92 



BEST AVAILABLE 



199E. IT'S > J r 4 THE MOR N I IMG. HE ' RE AT 

SHERIFFS DEPARTMENT. THIS 15 DETECTIVE MHHHHMHHfc- Ai SO FRLSF-: 



k : I IR .. 



WOULD y'GU GIVE I IF." YOUR FULL I4h!JE PLEASh: 



ANn .UUR DATE OF BIR1H 



HL 



Wi: : UUR ADDRESS' 



AHi' '«'««: IR RHONE NU>it»ER F LEASE 7 



OKA i . MR . 



WF'RE 1AI 1-.ING ABOUT Ai-! ACC IDEN T THAI 

crcuFRFr r..:., 1 ,j«?9p in the afternoon dn.sr ^H south of 

IS THAT CORRECT? 




CnfF-ECT 



'ES SIR 



U.RIuHi. UH WE'VE ALRErii'. KiLi,E"f' wBOUT SOME QUESTIONS THAT' 
NF NFNT GVFF. WHAT I WANT TO DO IS ASL YOU JUST PR IOR TO THE ACCIDENT 
CAH. Hit I TEI L WE WHICH DIRECT TON v'f.K I UFF:E GOING ON .^■■k 

7 WAS HEADING NORTH 

<L RIGHT. AND AS t'O'j WERE HEmOED NORTH. DID V'OU SEF \M\ SOUTH 
nr;HMD SCHOOL BUS APPROArCh 7 NC-" 

7 EC SIR 
AS 1HE SCHOOL BUS WAS ARF POACHING . WOULD t'OU TEl.l ME WHAT YOU 




DATE 



'9£ 



BEST AVAILABLE 



FIRST t'HING I SAW., I BE) TEVE IT LET OFF ANG1 HF- R STMDKM. 
A!iO LIH THERE WAS A ROW OF HOUSES THERE SO. I WAS ASSUMING II MIGHT BL 
SI ORPINS AGAIN AND IT DID THE VEI ! OW LIGHTS STARTED El INKING EG j UAr 
AWARE THAT THE BUS WAS GOING TO 5 TOR AGAIN- SO I STARTED TO Si OW NH 
THEN THE RED I IGHT CAME ON AND 1UE STOP SIGN CAME GUI. SO 1 FURTHfcR 
Si OWED DOWN. UH 

MMBr. HOW FAR WERE YOU FROM THE APPROACHING SCHOOL BUS WHEN YOU 
CAME 70 A COMF1 ETE STOP? PAUSE HAD VOU COME TO A COMF1 FIE" ST OF BEFORE 
IMF ACCIDENT OCCURRED? 

MHHflfc I'M NOT ABSOLUTELY' CERTAIN. VERY CLOSE TO A COMPLETE STOP. 
T !IAV HA"E BEEN JUST SLIGHT! Y ROLLING. UH. I WOULD SAY THAT OIL A 
IIMNfiRED OR TUG HUNDRED FEET. I'M NOT CERTAIN. 




Hit. REt» 
G01 OFF 



T WAS FAIRLy' CLOSE 

OiA>. VOU SAN IN A DI STANCE AS YOU WERE GOING NORTH 80UNi> THE 

FED AND YOU ASSUMED 17 i FT A CHILD OFF. AND THAI T HF vE» i ON 
A: FY; ON AS THE BUS STARTED 

- I MINK EVERYTHING WENT BACK OFF AGAIN 
HEN I BrVCk OFF AGAIN" 

AND THEN' IT CAME BACK CM 

IMF ,Fi LOU DID. T't\E FLASHING vEi_l_GW CANE ON A0AI.r-.J7 

: ilFFINETLv PEi-iLNDFF- ! NE FLASHING LIGHT COMING Nil AND tNLil 
i TON! COMING ON AND SIGN CONING OUT BEFORE THE LITTLE GIRL 
IMF BUS. 

Din,. DID i'OU SEE A CHILD OEM OFF THE BUST 

,tS SIR 
~, R » HH i . AT TM-tl lii!-: ur-R:: .' .'•■ ' STILL ROILING Si... TGI i IL V • 

• N NO! CERI AIM 
C*i — f .- _ Dill v'DU OIL- SEu. ^ -'.'.iNi i.- G£ I OFF THE BUST 



DATE 



BEST AVAILABLE r 



DRIVE 



YES SIR 
CLUi t> VOU TELL IF II WAS A GOV OR A GIRL. M '. THAT 1 1 1 1c 

Mn, I FELT THAT ]l WAS A LIiNE GIRL 
ALRIGHT, AS THE LITTLE. GIRL GOT OFF THE BUS, WHA i Ofsi SHE- i-N" 

SHE PROCEEDED IN 10 ! !ER DRIVE WAY A S'HOR i UAvS 
CAN VOn TELL ME IN YOUR OPINION ABOUT HON FAR IN TO HER 

I my- ML SAv IT Wr-.S FIVE OR SIX FEET 
Hi IN THE DRIVE WA . V 

IN TO THE DRIVE UAr 

Glt[" MAS OFF THE PftVEHFi.il ? 

YES. AS THE BEST THAT I . TO THE BEST TO Mr RECOiLE* T ION 
] UOUi D SA> THAT SHE WAS OFF THE ROAD WAY IN HER DRJVF UAv 

CUAr,. HiF. LITTLE GTRi HAS NhI KING IN TO HER DRIVE WA • TOWARDS 
:NC NOHSr... NNi-N' HAPPENED T I tF L " 

^■■^^^ -, SHALL Si IF OF FAPE^ FEl i FROM HER HANDS 014 TO HEH DRIVE 
NA. ANi SHE DENT DOOM TO FiCi ?! HP DEFORE SHE REACHED IT A GUST Of 
Hiiji) TOO!- THE FrtFER ONI IN FRONT Oi" Nil SCHOOL BUS. 



u J u SI !E CHASE "I ; IE i *±\- F F • 

VES SIR 

DA , MM RECALl WHEN SUE UmS CURSING THE PAPER UA3 SHE AIUA.S 
STANDING UP MR AT SOME POINT WAS SUE BENDING OVER TO TRY 10 GRAB II? 

i" THE FaFEF IN HER DRfVF WA . ANn 



SJ IF BENT CL'c F 1 ■'. F : I(*i l"- T 
7 iNUT S!?F CANE BhCW H r 3'L i '.:•", ^::r-E ' P 1\ Ni-iS AIL THE UAv. 5HP WAS 
VER. VER, SN-ii ! . SO 1 MEAN Al.i ' '■ i r M-, , MmS STILL VER V CLOSi TO 1 HL 
GROUND. IF SHE CANE UP ANL WAS Hi i PUNNING TOWARDS THE PAPER. II AN' 
HAPPENED VER, QUICKLY. 

WAS THE PAPER FF »!•". F • i>-K ! f,-,:. I TOWARDS THE Ri «S " 



DATE 



^AOE 



THE FAFER WAS BEING 61 GUI i .1HSF DIRECTLY T i I Ff-iN ; nr IN- 
DUS. 3 WON! D SAY THAT THE PAFER THAI SHE WOULD BE LINDA OF ij i T E l n 
111 I'M THE DOOR. I MEAN SHE WENT STRAIGHT OUT THE DOOR AN<> THcN TH : I 
PAFER Rl EN AT AN ANGLE JUST IN FRONT OF THE RIGHT FRONT l.'i«EFI . JUST 
DIRECTLY UNDER THE BUMPER UH AND DAS JUST DIRECTLy" IN FRONT O r TH i_ 
SCHOOL BUS. SHE WAS JUST SHORT. THIS HAPPENED VERY OUICIN , ANT, SHE NA.t 
i: !S 1" BEHIND THR PAPER. SHE HAD SEEN IT JUST MISLED II' NT IN HER HANi.- 
AND WAS Full GUI NG IT RIGHT GUT IN FRONT GF THE BUS. 

MMR: PiAr.. I'M GONNA BACK UP A MINUTE. DO YOU REMEMBER UHACH 
DIRECT I Or; VOI J NERE GOING" 

TOWARDS 4MHBHA- TO Tb\E NORTH. 

OKA 1 ... DO YOU REMEMBER NI-MCH DIRECTION THE BUS NAS CUING? 

SGU1H 

O'A.. hB "I HE LITTLE GIRL W^S CHASING THE PAPER. 0»i> 1 HE BUS 

NU'-T. ■ 

nu. NUT IMMEDIATEI. v 

Gi A- . , TELL ME WHAT YON SAN " 

UN. SHE FN! LO'ibn THS FA*"EF ON U\ J . AND THE PAPER I TH i N't IT 
MN3! GF S1NRRED RIGHT JUST ALMOST TO THE BUS'S I.EF'T FRON1 WMFFl IN ANY 
L 'FN I SHE BEN I DOWN AGAIN TO TR . TO liriFE ANOTHER GRAtf FOR TT AN»' THEN 
A! 'N. ••" FEN NT "INE BUS STARTED TO ROM AME I NONI D SAY AT THAI FGU-i'l 
ON;/ MmS PRE! Tv Willi.. IN THE MIDDLE pr T\K BUS UH . IN BEiNCEN THE WHEELS 
NAM:!: CT CELL IN THE LETT FRONT NNFE ! . A LTTTI E LIT AND THEN SHE 1 
THIN' A THAI FN INT SHE REALIZED THE G ; IS U,-»S MG'-'INN ANn SHE 1-HN.Rf. En 
AROUND AMD FACED AND SNF WAS DENT OYER hT THIS R03NI I DON ! i IHJNi. SNE. 
EVER GUI FMI I . US' BECAUSE THE FH INFER HAS PUSHING HER. 

01- A. 




±\U> SHE TURMF.N AEONNi/ ANi/ H-.S FhCIMn THE Sli>E OF THr ROAM 
IF NF \ NONET WHERE SHE HAD EFT r.-FT .";.':.: ENE .1 UNFED AT THAT POINT SNF 

in- ; serhma in. inn to get on' •,.' VNr u-,. of i hf bNi Hi!!- she em«>eo up 

FT SIN UNDER LIE RIGHT FRONT NNEF! .. 



AN»> i N! i SAN 



I ACT T 01 



DATE 



SL5- HVHilABLE 



VE5 

dlay. THE BUS KEPT OS i MOVING? 

; THE BUS IvEFT ON MOVING 

Ot-A* ? THE BUS KEPT OS i K-li-,'1 T4i3 WHEN DID THE. BUS FINAL!.- S i Yr t 

UN, RIGHT REAR WHEF L Al SO RAN OVER THE CHILE AND I HE bU£ 

OhI'JE TO -1 STOP MAYBE TNENT. FEET AFTER THE RIGHT REAR WHEEL MEN I OVER 

HER A J EC;. 

■■A: OLA,.. WHEN THE BUS HAS MOVING BEFORE THE CH'LD AC I UAL.lv 311 1 
RJIii C"ER NHAI HER YOU DOING" 




UCTii 



I 1,5,2,5 WATCHING IT AUi. T LIAS SCREAMING ANn T HAS HON!- i NY | ;• 




: Al THAT PARTICULAR TIME Din VOU HEAR AN.' OTHER HUNNS HOMMNG7 

' •€> 

OTA.. NHEU THE BUS CAME 10 A STOF AFTER RUNNING OVEL THr 
CHI I D, UNA! DID YOU DO THEN? 

■^■■■fc: T Hi! PULLED FORI iARu TO U-IE RIGHT TO GET OFF 1 HE RDAn FOR 
7MFRSFNCv VEHICLES UHICH I i--:NFN I'OUi D BE THERE AND STCPFED My CAR AMD 
5 l *:REC AT THE CHILD ANn Si!" DTniV"! HOVE ANn THEr4 A LO 1" OR PEOPLE UERE 
r ■ H U ! 2 J Ji Hi: A! I HAT FOINT AND ONE ! ARY COVERED HER WITH A COA1 AND 1 1 IFI I 
v nr: ^TAREi- Al HER AND Shu E> T >>r : T MOVE OR ANYTHING ANN I • JUST STAVED 
IN U: SFhi FUR SGUE TIME I DON"! !NOU HC«U LONG IT WAS.. 

■■■■k-. IHD VUU HmVE At!, CONVERT, "i • i. 'if ! UlfH THE DRIVER OF THE BUS OR 
AHNEGDY ELSE? 

^■^■A' N'i SIR. I HEARD Uf I PaI-IO COMMUNICATION BETWEEN THE WOMAN 
AND "USE SCHOOL CORPORATION. I i U 7 Nl AND THEY HERE ASKING DID I HE BUS 
HTI "U!E CHILD.. Alii: THERE Ur-S SOME CONVERSATION THERE AN«> I HAS 
Uin-::^ U-iAi 10 SOME DEGFFE E : ' 1 CGULI H r 1 TELL vOU l)HQ HAS DRIVING 
THL. >" «:"' riNi- T HE YET- LCY V. ■ . .. 



I IH I HE UH 3 GO! ■..<■..: V' HIE OAF-. AND THERE HAS A Efi DERi. i HAN 
AMD INS INI E BEHIND HE THAT =.-■■.: 1 1 -f hECIDENT AND HE D7ECUSSER II A 



kJk 



DATE 



9E 



HvH iLHDLL i — ;. -i:_ 



17 T I E E) f AMD THEN UH 

l-JMAl DID YOU TALK ABOUT 





UK. I MENTIONED 10 HIM A PIECE OF PAPFR THAI HAD DFOrp r 
ANi> T " f -• NO! SURE IF HE SAN THAT OR NO f UH AND HIS LltFE I J AS A UP3F T AHj: 
UH NE TAI KED ABOUT YOU KNOW JUST K1MDA OF WENT OVER 11 A i 1 II ! F 81 i. 

^■■fe; VOU SAID YOU DIDN'T RE ALL * LOOK: AT THE BUB DP F.'EP ,. YOO nii)i!'T 
RFAl I V ' I'NCh WHO WAS DRIVING TNE BUS. BUT YOU DID SEE 7H? BUS: 

OH YES 

DURING THF ENTIRE INCIDENT DID YOU SEE THE BUB DP AIM •>" II Iff 
FIONA! S DO ANYTHING IN YOUR OPINION THAT SHOULD NOT HAVE BEEN DONE' 

N'l SIR 

if A v.. THERE UAS NO ERRATIC DRIVING, HO MISUSE OF SIGNALS.. 
FROM \-ONP rvFFRIENCE IN DRIVING Of-' ROAD NAYS IN AND WATCHING 

S : 'MOO:. BUSEF FOR A MUMPER OF v'EAF.B THERE LIAS NOTHING OUT 0" THE 
1 1RT- ? i JAr--- , t;-J TlilS PARTICULAR 5T0F WHEN THE CHILD GOT OF F 7 

W^^Mfc.. 1,'i.i. SHE UAS DRI'-'INA FFH-EF SPEED AUJ> EVERYTHING WAS DOME 

AT VI | rOiEL TO ME RIGHT AT 7i!E RIGHT TIMES AND UH JUS! DIDN'T SEF 

OF FHU.C TH-N MAS A COMBINATION 0>" LOOSE PAPER. THE CHH.i) HA«> I 003P 

FArEPS UN i ME HIND HAS GOING JUST THE »'GU KNOW TNE F ERF EC 1 I) ) REC 1 1 OH 

AMi '• U i~_ A 'FT 

Hi NO.' DA".. THAT ; OU REMEMBER? 

IT MAS UINDY .. GUS'l '-. 
AIN'T NT NO ELSE YOU CAN REMEHhER MR. 

NO. NO 
THIS IS THE E\K- OF TAf HMEF'.'IEM IT'S 



I F?F 



VOLUNTARY STATEMENT 



DATE 




• person who has identified himself as 

_ that 1 do Dot have to make any statement at all, nor answer any questions 

or do anything that might tend to go against me or incriminate me in any manner, and that any statement I make may be used against me on the trial 
or trials for the offense or offenses concerning which the following statement is herein made. I was also warned and advised of my right to the advice 
and presence of a lawyer of my own choice before or at any time during any questioning or statement 1 make, and if 1 am not able to hire a lawyer I 
mav request and nave a lawyer appointed for me. by the proper authority, without cost or charge to me. 

I oi. not want .o talk to a lawyer, and I hereby knowingly and purposely waive my right to the advice and presence of a lawyer before and during any 
questioning or at any time before or while 1 voluntarily make the following statement to the aforesaid person, knowing that anything 1 say can and will 
be used against me in a court or courts of law. 

I declare thai the following voluntary statement is made to the aforesaid person of my own free will without promise of hope or reward, without fear or 
threat of physical harm, without coercion, favor or offer of favor, without leniency or offer of leniency, by any person or persons whomsoever. 




'■r&tt 



fA^AjLAA^^ 






^^" 



^rxMt&a. 



-&*& 







\ 



^t^^X7 y ^ f ' <3— *" 




^^/^/g^ 





/ 



X 




have read this statement consisting of. 



pagrts). and I certify thai the facts contained therein are true and correct. I further certify that 1 

made no request for the advice or presence of a lawver before or during any pan of this statement, nor at any time before it was finished did I request 
thai trm statement be stopped. I also declare that I was noi told or prompted <*hat to say in this statement. 

This siatemc^ja^Mi^eiedgtt^^^^Ba^^^^N^on the B| H day of . 

WITN 



ULZ-t 




DATE 



VOLUNTARY STATEMENT 




TIMESTARTEdriHM£ j£.M 
yean of age. having been born 



I now fave at . __^ 

I have been duly warned and advised hv jJ0O £s(£s£Z- ^/v^T^ 



, a person who has identified himself as 



. that 1 do not have to make any statement at all, nor answer any questions 

or do anything that might tend to go against me or incriminate me in any maimer, and that any statement 1 make may be used against me on the trial 
or trials for the offense or offenses concerning which the following statement it herein made. I was also warned and advised of my right to the advice 
and presence of a lawyer of my own choice before or at any time during any questioning or «■»— »ip I make, and if 1 am not able to hire a lawyer 1 
may request and have a lawyer appointed for me, by the proper authority, without cost or charge to me. 

I do not want to talk to a lawyer, and I hereby knowingly and purposely waive my right to the advice and presence of a lawyer before and during any 
questioning or at any time before or while i voluntarily make the following statement to the aforesaid person, knowing that anything 1 say can and will 
be used against me in a court or courts of law. 

I declare that the following voluntary statement is made to the aforesaid persor of my own free will without promise of hope or reward, without fear or 
threat of physical harm, without coercion, favor or offer of favor, without leniency or offer of leniency, by any person or persons who ms oev er . 



X — u*ha$ — y**isi?rsn?<f=- A-Jttfia ms 



^jjg*Q 



X Q&J. l$L Sr<#™< *- /fo^ *1hf*»J9rnJ i~ i/ss^t^,^ 3 -iMsf hJ 



4^2 

^l2 6L 



J&X2 1&£ <?>fr? <T,W /,/hn^ 



CK 






C^W£^ 



Sjq/o — rfrjr? S^u ) /4 i^rro^- /Z-tKLU~ ^^>r- £>f=^ 



T^el — /*WS , /9rT^ — M&. *j><?s / >/=/* r^s: xz*<> *m/l 



d^Qprtp — d. — Ovtx^ a?,«c^?l f>t=^ /?* &*{ , ^jjJs: ^j^n 



Took T&& ,^/y? xhl P^^T- s>P yJJB /£/< A^*Q 



*&£. — i+?fT. 



*u. 



riry-r* 



/TT *r/?rt r/»2£ -rAHEL 73^5 



SWcr&r? — FCWJrth , — 3; ua>sksrs-> _ rr >/^ ^* a , siJrt- 






Nc) g f ir?<? . ^£L — rftrs/Pr 1-^o+Sr- ,„>t4j z*r^ #&j At JC/l_ 



T^- &snk' A ^riT&r L ^/9^j ,««/g>? -, j^ ^/J JU /Q> 



-n 



.paged), and I certify that the facu contained therein are true and correct. 



I have read this statement consisting of. 

made no request for the advice or presence of a lawyer before or during any part of this statement, nor at any '■""• before it 

that this statement be stopped. I alsodecjarc that I was not told or prompted what to say in this statement. 

....„ '.', i B 

This statement was completed at J _.yr / * ■£. s4_on4hr m ^ 

WITNESS 

WfTNESS:. 



further certify that I 
finished did I request 



„sx 




VOLUNTARY STATEMENT 
(NOT UNDER ARREST) 



PAGE NO. 



J_orJ_ 



PAG: 



. am not under arrest for, nor am I being detained for any crimir 

offenses concerning the events I am about to make known to ^M^^tsfT^ <- )£' P"**"* 

Without being accused of or questioned about any criminal offenses regarding the facts I am about to state, I volunteer the following info 
mation of my own free will, for whatever purposes it may serve. 

34 



I am. 



.years of age, and I live at. 



hjJW£j£>-4&l)fT> tfremr 3= — 'SiAtiP — si — LJTtvr ^1, 



__ w „ .^— 1 1 ■ T~« ■■ ■ i 

&. n\£~- \^y~_ ^y Tk^ sfrvxA (7$ ^ £xjA- :W>U^ 

"E^C^^^POtM^ — °£dVbi r .* M - 



£- tD^5>_ _£6_£^i^£. 4 H\T^ fVft z^A^i^^r jf>^ £*- 




:fo*rH7fr£ <ftv)<n < ^, Qjult^ ^^^ 4£Qz&e&5> 




jhnp . C^/cj><e^/t_, 



I have read each page of this statement consisting of . 



. page(s). each page of which bears my signature, and corrections. 



any, bear my initials, and I certify that the facts contained herein are true and correct. 

Dated at- — f£~~ 

WITNESS 
WITNESS 




.19. 



giving voluntary state men t 



5tu> HVHILRbLt 




VOLUNTARY STATEMENT 
(NOT UNDER ARREST) 



PACE NO. 



Lod 



_PAG£f 



_, am not under arrest for, nor am I being detained for any criminal 



offenses concerning the events I am about to make known to. 



Without being accused of or questioned about any criminal offenses regarding the facts I am about to state, I volunteer the following infor 
mation of my own free will, for whatever purposes it may serve. 



I am 



MX- 




yean of age. and I live at. 



s\o*\ & f5 i TZjL.s-'StA i a " p a per J tlr., J~ jLq q UaJ -for s-k 



ud. ^> J: J ', A m *+ £€■<: Kf^ v 41-r .>■ 4~ .5^> ^ 



r\ <*_ r- >j-^ d-f p* +r^ i/^ — i? — ^^4 — ±k_* 



JLL 






X rsduo -VV 




I have read each page of this statement consisting of 
I certify 

<1 -Z 



page(s). each page of which bears my signature, and corrections, ii 

any. bear my initials, and I certify that the facts contained herein are true and correct. 



Dated at 

WITNESS 

WITNESS 
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U.S. Department of Transportation 

National Mghway Tiaffle Safety 

AovffHnlitfSaOfi 



ACCIDENT FORM 



otbl HVKiLRiJLL 

NATIONAL ACCIDENT SAMPLING SYSTEM 
CftASHWORTHINESS DATA SYSTEM 



1 . Primary Sampling Unit Number 




/ 





SPECIAL STUDIES - INDICATORS | 




2. Case Number - Stratum t 


z 


/ 


c 


Check (•) each special study (SS12-SS16 below) 
that has been completed; code 1 for the checked 
special studies and for the special studies not 
checked. 

6. SS12 Not Active 


IDENTIFICATION 


3. Number of General Vehicle 
Forms Submitted 




O 


! 


4. Date of Accident 








7. SSI 3 Not Active 


(Month. Dav, Year) / ^| 


1 


9 


2 


8. SS14 Fatal AOPS _J-> 








5. Time of Accident _.^| 


a^— 






9. SS15 O 


Code reported military time of accident 








NOTE: Midnight = 2400 
Unknown ■= 9999 








10. SSI 6 O 




NUMBER OF EVENTS 


1 1 . Number of Recorded Events 










in This Accident O 3 










Code the number of events which occurred 










in this accident. 



ACCIDENT EVENTS 



For each event that occurred in the accident, code the lowest numbered vehicle in the left columns and the other 
involved vehicle or object on the right. 



Accident Event 

Sequence 

Number 



Vehicle 
Number 



General Vehicle Number General 

Class Of Area of or Class Of Area of 

Vehicle Damage Object Contacted Vehicle Damage 



12. 1 13. O 



14. k- C 15. C 



16. 



17. O O 18. C 



19. _0 2_ 20._0_J_ 21. _2_J^_ 22. _£_ 23._7_J^ 2A. _OjO_ 25. O 



26. 3 27. C / 



33. 4 34. 



40. 5 41 



28. 



35. 



42. 



C 29. I- 



30. ^ Z- 31. O O 32. O 



36. 



43. 



37. 



44. 



38. 



45. 



39. 



46. 



IF GREATER THAN FIVE EVENTS, CONTINUE CODING ON THE ACCIDENT EVENT SUPPLEMENT 



HS Form 434 (Rev. 1/92) 
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© 



U.S. 0*partnwnt of Transportation 

National Highway Troffle Safety 
Admin b t f tton 



GENERAL VEHICLE FORM 



1 . Primary Sampling Unit Number 



-LSl 

2. Case Number - Stratum J /L / G 



3. Vehicle Number 



o / 



NATIONAL ACaOENT SAMPLING SYSTEM 
CfUSHWOWTHIMESS DATA SYSTEM 



VEHICLE IDENTIFICATION 



4. Vehicle Model Year 



Code the last two digits of the model year 
(99) Unknown 



Vehicle Make (specify): 



SL 



rr 

T 



7 n 



Applicable codes are found in your 
NASS Data Collection, Coding and 
Editing Manual. 
(99) Unknown 



Vehicle Model (specify): 

__£ooo 

Applicable codes are found in your 
NASS Data Collection, Coding and 
Editing Manual. 
(999) Unknown 



7. Body Type *T Q 

Note: Applicable codes may be found on 
the back of this page. 



8. Vehicle Identification Number 

LGJLJ-LL.L&.5JL.1. 

Left justify; Slash zeros and letter Z (0 and Z ) 
No VIN-Code all zeros 
Unknown— Code all nine's 



OFFICIAL RECORDS 



9. Police Reported Vehicle Disposition 

(0) Not towed due to vehicle damage 

(1) Towed due to vehicle damage 
(9) Unknown 



1 0. Police Reported Travel Speed 



.a. 



f ? 



Code to the nearest mph (NOTE: 00 means 

less than 0.5 mph) 

(97) 96.5 mph and above 

(99) Unknown 



1 1 . Police Reported Alcohol Presence Q 

(0) No alcohol present 

(1) Yes (alcohol present) 

(7) Not reported 

(8) No driver present 

(9) Unknown 

Note: See variables 37 through 55 

(Page 4) for information on Other Drugs 

12. Alcohol Test Result For Driver Q Q 
Code actual value (decimal implied 

before first digit— O.xx) 

(95) Test refused 

(96) None given 

(97) AC test performed, results unknown 

(98) No driver present 

(99) Unknown 

Source: PoUCS faS^OtT 



ACCIDENT RELATED 



13. Speed Limit S S^ 
(00) No statutory limit 

Code posted or statutory speed limit 
(99) Unknown 

14. Attempted Avoidance Maneuver Q / 

(00) No impact 

(01) No avoidance actions 

(02) Braking (no lockup) 

(03) Braking (lockup) 

(04) Braking (lockup unknown) 

(05) Releasing brakes 

(06) Steering left 

(07) Steering right 

(08) Braking and steering left 

- (09) Braking and steering right 

(10) Accelerating 

(11) Accelerating and steering left 

(12) Accelerating and steering right 

(97) No driver present 

(98) Other action (specify): 



(99) Unknown 

1 5. Accident Type J 3 

Applicable codes may be found on the 
back of page two of this field form 
(00) No impact 

Code the number of the diagram that 
best describes the accident circumstance 

(98) Other accident type (specify): 

(99) Unknown " 



•••• SKIP TO VARIABLE GV37 IF GV07 DOES NOT EQUAL 01-49 •••• 



HS Form 435 (R«v. 1 /92) 



National Accidant Sampling System-Crashworthiness Data Syatam: Ganaral Vahicla Fonn 



Ky'riiLribLC 



Page 2 



OCCUPANT RELATED 


24. Rollover Q 

(0) No rollover (no overturning) 

Rollover (primarily about the longitudinal axis) 

(1) Rollover, 1 quarter turn only 

(2) Rollover, 2 quarter turns 

(3) Rollover, 3 quarter turns 

(4) Rollover, 4 or more quarter turns (specify): 


16. Driver Presence in Vehicle f 

(0) Driver not present 

(1) Driver present 
(9) Unknown 

17. Number of Occupants This Vehicle 7 7 

(00-96) Code actual number of occupants 

for this vehicle ^_r. +. J 
(97) 97 or more <=sT'~v*Tfcd 

(99) Unknown Ho-^^ 

1 8. Number of Occupant Forms Submitted O Z. 


(5) nollover-end-over-end (i.e., primarily 

about the lateral axis) 
(9) Rollover (overturn), details unknown 


OVERRIDE/UNDERRIDE (THIS VEHICLE) 



VEHICLE WEIGHT ITEMS 



19. 



Vehicle Curb Weight 

Code weight to nearest 

100 pounds. 

Less than 1 050 pounds 

13,500 pounds or more 

Unknown 



i^_._loo 



(010) 
(135) 
(999) 



Source: 



20. 



Vehicle Cargo Weight 
Code weight to nearest 

100 pounds. 

Less than 50 pounds 

9,650 pounds or more 

Unknown 



±.± 



00 



(00) 
(97) 
(99) 



RECONSTRUCTION DATA 



21 



22. 



Towed Trailing Unit 

(0) No towed unit 

(1) Yes— towed trailing unit 
(9) Unknown 



Documentation of Trajectory Data 
for This Vehicle 

(0) No 

(1) Yes 



23. Post Collision Condition of Tree or Pole 
(For Highest Delta V) 

(0) Not collision (for highest delta V) with 
tree or pole 

(1) Not damaged 

(2) Cracked/sheared 

(3) Tilted <45 degrees 

(4) Tilted ^45 degrees 

(5) Uprooted tree 

(6) Separated pole from base 

(7) Pole replaced 

(8) Other (specify): 



O 



o 



J2l 



(9) Unknown 



25. Front Override/Underride (this Vehicle) 

26. Rear Override/Underride (this Vehicle) 

(0) No override/underride, or 
not an end-to-end impact 

Override (see specific CDC) 

(1) 1st CDC 

(2) 2nd CDC 

(3) Other not automated CDC (specify): 

Underride (see specific CDC) 

(4) 1st CDC 

(5) 2nd CDC 

(6) Other not automated CDC (specify): 



(7) Medium/heavy truck or bus override 
(9) Unknown 



HEADING ANGLE AT IMPACT FOR 
HIGHEST DELTA V 



Values: (000M359) Code actual value 

(997) Noncollision 

(998) Impact with object 

(999) Unknown 



Q 



27. Heading Angle For This Vehicle *? 9 jP 

28. Heading Angle For Other Vehicle lip 



National Accident Sampling System-Crashworthiness Data System: General Vehicle Form 



Page 3 



29. Basis for Total Delta V (highest) *f 

Delta V Calculated 

(1) CRASH program— damage only routine 

(2) CRASH program— damage and trajectory 
routine 

(3) Missing vehicle algorithm 

Delta V Not Calculated 

(4) At least one vehicle (which may be this 
vehicle) is beyond the scope of an acceptable 
reconstruction program, regardless of 
collision conditions. 

(5) All vehicles within scope (CDC applicable) 
of CRASH program but one of the collision 
conditions is beyond the scope of the CRASH 
program or other acceptable reconstruction 
technique, regardless of adequacy of damage 
data. 

(6) All vehicle and collision conditions are within 
scope of one of the acceptable reconstruction 
programs, but there is insufficient data 
available. 



COMPUTER GENERATED DELTA V 



31 



Secondary Highest 



30. Total Delta V 



H 



Nearest mph 



(NOTE: 00 means less than 
0.5 mph) 

(97) 96.5 mph and above 
(99) Unknown 



Longitudinal Component of 
Delta V 



L1.1 



Nearest mph 



(NOTE: 00 means greater than 

-0.5 and less than +0.5 mph) 
( ± 97) ± 96.5 mph and above 
( 99) Unknown 



Secondary Highest 

32. Lateral Component of Delta V - j J 

Nearest mph 

(NOTE: 00 means greater than 

-0.5 and less than +0.5 mph) 
(±97) ±96.5 mph and above 
(__99) Unknown 

33. Energy Absorption J J I . / 

Nearest 100 foot-lbs 

(NOTE: 0000 means kss than 50 foot-lbs) 
(9997) 999,650 fodbs or more 
(9999) Unknown 



34. Confidence In Reconstruction Program 
Results (For Highest Delta V) 

(0) No reconstruction 

(1) Collision fits model — results appear 
reasonable 

(2) Collision fits model — results appear high 

(3) Collision fits model — results appear low 

(4) Borderline reconstruction — results appear 
reasonable 



35. 



36. 



Type of Vehicle Inspection 

(0) No inspection 

(1) Complete inspection 

(2) Partial inspection (specify): 



Is this an AOPS Vehicle? 

(0) No 

(1) Yes 



IS OLDMISS APPLICABLE FOR THIS VEHICLE? [ ] YES [/f NO 
IF YES: IS A COMPLETED OLDMISS PROGRAM SUMMARY INCLUDED? [ ] YES [ ] NO 



National Accident Sampling System-Crashworthiness Data System: General Vehicle Form 
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37. Police Reported Other Drug Presence 

(0) No other drugs present 

(1) Yes {other drug present) 

(7) Not reported 

(8) No driver present 

(9) Unknown 



38. Police Reported Observation/Perception 
Test Type For Driver 

(0) No observation/perception test given 

(1) Drug recognition technician (DRT) 
determination using DEC process 

(2) Behavioral 

(3) Other physical observation/perception 
determination (specify): 

(4) DEC process available, unknown if 
determination made 

(5) DEC process not available, unknown if 
other observation/perception test given 

(7) Other observation/perception test 
(specify) : 

(8) No driver present 



39. Other Drug Specimen Test Type For Driver 

(0) No specimen test given 

(1) Blood test 

(2) Urine test 

(3) Other specimen tests (specify): 

(7) Unspecified specimen test 

(8) No driver present 

(9) Unknown if specimen test given 



o 



DRUG EVALUATION CLASSIFICATION 

OTHER DRUGS TEST RESULTS FOR DRIVER 



DEC 

Observation/ 

Perception 

Test Results 




Narcotic Drug 
Depressant Drug 
Stimulant Drug 
Hallucinogen Drug 
Cannabinoid Drug 
Phencyclidine (PCP) 
Inhalant Drug 
Other Drug (Excluding 
Nicotine, Aspirin, Alcohol, 
Drugs Administered Post-Crash) 



Codes For Observation/Perception Test Results 

(0) No DEC observation/perception test given 

(1) Passed DEC observation/perception test 

(2) Failed DEC observation/perception test 

(3) DEC observation/perception test given— 
results unknown 

(8) No driver present 

(9) Unknown if DEC observation/perception 
test given 

Codes for Specimen Test Results 

(0) No specimen test given 

(1) Drug not found in specimen 

(2) Drug found in specimen 

(7) Specimen test given, results unknown or 
not obtained 

(8) No driver present 

(9) Unknown if specimen test given 
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OTHER DATA 


61 . Rollover Initiation Object Contacted C & 

62. Location on Vehicle Where Initial Principal O 
Tripping Force Is Applied 

(0) No rollover 

(1) Wheels/tires 

(2) Side plane 

(3) End plane 

(4) Undercarriage 

(5) Other location on vehicle (specify): 


56. Driver's Zip Code 


(00000) Driver not present 

(00001 ) Driver not a resident of U.S. or territories 
Code actual 5-digit zip code 


(99999) Unknown 

57. Driver's Race/Ethnic Origin _/ 

(0) Driver not present 

(1) White (non-Hispanic) 

(2) Black (non-Hispanic) 

(3) White (Hispanic) 

(4) Black (Hispanic) 

(5) American Indian, Eskimo or Aleut 

(6) Asian or Pacific Islander 
(8) Other (specify): 


(8) Non-contact rollover forces (specify): 


(9) Unknown 

63. Direction of Initial Roll O 

(0) No rollover 

(1 ) Roll right - primarily about the longitudinal axis 

(2) Roll left - primarily about the longitudinal axis 

(5) End-over-end (i.e., primarily about the lateral 

axis) 
(9) Unknown roll direction 


(9) Unknown 

58. Vehicle Special Use (This Trip) £ 

(0) No special use 

(1) Taxi 

(2) Vehicle used as school bus 

(3) Vehicle used as other bus 

(4) Military 

(5) Police 

(6) Ambulance 

(7) Hearse 

(8) Fire truck or car 

(9) Unknown 


PRECRASH DATA 1 


64. Pre-Event Movement (Prior to O 3 
Recognition of Critical Event) 

(01 ) Going straight 

(02) Slowing or stopping in traffic lane 

(03) Starting in traffic lane 

(04) Stopped in traffic lane 

. (05) Passing or overtaking another vehicle 

(06) Disabled or parked in travel lane 

(07) Leaving a parking position 

(08) Entering a parking position 

(09) Turning right 

(10) Turning left 

(11) Making a U-turn 

(12) Backing up (other than for parking position) 

(13) Negotiating a curve 

(14) Changing lanes 

(15) Merging 

( 1 6) Successful avoidance maneuver to a previous 
critical event 

(97) Other (specify): 


ROLLOVER DATA 


If GV07 (Body Type) * 1-49, leave GV59-GV63 blank. 
If GV24 (Rollover) = 0, then GV59-GV63 must equal 0. 
If GV24 = 9, then GV59-GV63 must equal 9. 


59. Rollover Initiation Type Q 

(0) No rollover 

(1) Trip-over 

(2) Flip-over 

(3) Turn-over 

(4) Climb-over 

(5) Fall-over 

(6) Bounce-over 

(7) Collision with another vehicle 

(8) Other rollover initiation type specify): 


(9) Unknown rollover initiation type 

60. Location of Rollover Initiation O 

(0) No rollover 

(1) On roadway 

(2) On shoulder— paved 

(3) On shoulder— unpaved 

(4) On roadside or divided trafficway median 
(9) Unknown 


(98) No driver present 

(99) Unknown 
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PRECRASH DATA (Continued) 



65. Critical Precrash Event 



£0. 



This Vehicle Loss of Control Due To: 

(01 ) Blow out or flat tire 

(02) Stalled engine 

(03) Disabling vehicle failure (e.g., wheel fell off) 
(specify): 

(04) Non-disabling vehicle problem (e.g., hood flew 
up) (specify): 

(05) Poor road conditions (puddle, pot hole, ice, etc.) 
(specify): 

(06) Traveling too fast for conditions 

(08) Other cause of control loss (specify): 

(09) Unknown cause of control loss 

This Vehicle Traveling 

(10) Over, the lane line on left side of travel lane 

(11) Over the lane line on right side of travel lane 

(12) Off the edge of the road on the left side 

(13) Off the edge of the road on the right side 

(14) End departure 

(15) Turning left at intersection 

(16) Turning right at intersection 

(17) Crossing over (passing through) intersection 
(19) Unknown travel direction 

Other Motor Vehicle In Lane 

(50) Stopped 

(51) Traveling in same direction with lower speed 
(i.e., lower steady speed or decelerating) 

(52) Traveling in same direction with higher speed 

(53) Traveling in opposite direction 

(54) In crossover 

(55) Backing 

(59) Unknown travel direction of other motor vehicle 
in lane 

Other Motor Vehicle Encroaching Into Lane 

(60) From adjacent lane (same direction)— over left 
lane line 

(61) From adjacent lane (same direction)— over right 
lane line 

(62) From opposite direction— over left lane line 

(63) From opposite direction— over right lane line 

(64) From parking lane 

(65) From crossing street, turning into same 
direction 

(66) From crossing street, across path 

(67) From crossing street, turning into opposite 
direction 

(68) From crossing street, intended path not known 

(70) From driveway, turning into same direction 

(71) From driveway, across path 

(72) From driveway, turning into opposite direction 

(73) From driveway, intended path not known 

(74) From entrance to limited access highway 
(78) Encroachment by other vehicle— details 

unknown 



67. 



Pedestrian or Pedalcyclist, or Other Nonmotorist 

(80) Pedestrian in roadway 

(81) Pedestrian approaching roadway 

(82) Pedestrian - unknown location 

(83) Pedalcyclist or other nonmotorist in roadway 
(specify): 

(84) Pedalcyclist or other nonmotorist approaching 
roadway (specify): 

(85) Pedalcyclist or other nonmotorist— unknown 
location (specify): 

Object or Animal 

(87) Animal in roadway 

(88) Animal approaching roadway 

(89) Animal— unknown location 

(90) Object in roadway 

(91) Object approaching roadway 

(92) Object— unknown location 

(98) Other critical precrash event (specify): 

(99) Unknown 



For Corrective Actions Attempted see variable GV14 
(Attemped Avoidance Manuever) 



66. Precrash Stability After Avoidance Maneuver Q 

(0) No avoidance maneuver 

(1) Tracking 

(2) Skidding longitudinally— rotation less than 30 
degrees 

(3) Skidding laterally— clockwise rotation 

(4) Skidding laterally— counterclockwise rotation 

(7) Other vehicle loss-of-control (specify): 

(8) No driver present 

(9) Precrash stability unknown 



Precrash Directional Consequences of O 

Avoidance Maneuver (Corrective Action) 



(0) 
(1) 

(2) 

(3) 



(4) 
(5) 
(8) 
(9) 



No avoidance maneuver 

Vehicle stayed in travel lane where avoidance 

maneuver was initiated 

Vehicle stayed on roadway but left travel lane 

where avoidance maneuver was initiated 

Vehicle stayed on roadway, not known if left 

travel lane where avoidance maneuver was 

initiated 

Vehicle departed roadway 

Avoidance maneuver initiated off roadway 

No driver present 

Directional consequences unknown 



IF THE CDS APPLICABLE VEHICLE WAS NOT INSPECTED (I.E., GV35 = 0) •♦♦ 
DO NOT COMPLETE THE EXTERIOR AND INTERIOR VEHICLE FORMS. 

•♦♦IF GV07 DOES NOT EQUAL 01-49, DO NOT COMPLETE ••• 

THE EXTERIOR VEHICLE. INTERIOR VEHICLE, 

OCCUPANT ASSESSMENT, AND OCCUPANT INJURY FORMS. 



© 



USDeujirnet H tftort s po m nun 
Notional Highway Traffic Sofltt y 



PSU/Case Number __/_ Q_ _]_ j^ f__ _C 

Vehicle Numoer O / 



NATIONAL ACCIDENT SAMPLING SYSTEM-CONTINUOUS SAMPLING SUBSYSTEM 

VEHICLE 



Page 6N 



DAMAGE DESCRIPTION 

Tire— Wheel Damage 

Rotation physically restricted 

RF For rear wheels 

Lp circle axle(s) 

RR 2 3 

LR 



(1) Yes, (2) No, (8) NA, (9) Unk. 



TYPE OF TRANSMISSION 

¥ Manual _ 



utomatic 



181 



■$K. 



Front Track: 

Cab Width: 

Curb Weight: 

Overall Length: */2G.S" 

Wheel Base: ,1^4. G" 



(Jk^Cj6qu>Q 



Engine Size: cyl. 



±s_ 



displ. 3(*G CI 



WHEEL STEER ANGLES 

(For locked front wheels or displaced 
rear axles only) 



RF± 

LF± 

RR ± ° 

LR ± ° 

Within ± 5 degrees 



For rear wheels 
circle axle(s) 



,0 M 

^4 



FRONT 
CONVENTIONAL 



FRONT 
FORWARD CONTROL 



a 






o 

CO 

H 
i 

o 

3D 
> 
V) 

X 





LOi 




Z 
CO 

< 
c 
o 

I- 
o 

CL 



j 


oSDc^ 

i a 

°8D°J 



REAR 
CONVENTIONAL 



REAR 
FORWARD CONTROL 




Note: 



SZ^ ? C d ?" dam39e and Sin9 ' e hatch induced dama 9 e on a " ***■• Annotate observations 

which might be useful .n reconstructing the accident (e.g.. grass in tire bead, direction of stations, scuff on sidewall etc > 
If pull.ng trailer sketch type of trailer and damage received on the back of this page ' 

Annotate any damage caused by extrication such as component removal by torching, prying or hydraulic shears 
Annotate any tires which are deflated due to damage on the vehicle sketch. *" »" w r * u " c *"««• 

If the vehicle contacted a pedestrian, complete page 6R 
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US. 



of Tfanapartadon 



INTERVIEW FORM 



NATIONAL ACCIDENT MMfUNO SYSTEM 
CfUUMWftMTHMEeS DATA SYSTEM 



i-0 



1 . Primary Sampling Unit Number 

2. Cam Numbar - Stratum 7 j*L / Q 

3. Vehicle Number _Q._L 



Interviewee(s) Role or Name(s): tfouz*?. 7%A^ /kmEJtM£*> 



Review the Interview Cue Sheet prior to conducting interview(s) to ensure the acquisition of all pertinent data. 



GENERAL DESCRIPTION OF ACCIDENT SEQUENCE 



^55 rtA6zcfcin&\ t>Mts* t* PouerL uJ7tekyi&£ 



SPECIFIC QUESTIONS 



Key to Researcher: Have you obtained the following through the interviewee(s) description and specific questions? 



I ] PRE-CRASH, AT IMPACT [ 

vehicle travel/driver intention 

[ ] Direction of travel I 

I j Avoidance maneuvers I 

I j Impact description/orientation I 



] Speed estimate (precrash/at 

impact) 
] Post-impact trajectory 
] Door status (precrash/postcrash) 
] Final rest position 



] Previous vehicle damage 
J Glazing type 
j Vehicle glazing status 
j PAR clarifications 
j Glove box status 



Cargo? No I ] Yes [ ] Interviewee's Estimated Cargo Weight 
Description of Cargo 



Present Location of Vehicle (H not yet inspected)?: 



HS Form 4330 (1/92) 



Information ooHoctad In mis report fa uaad to eompteta HS Form* 433A and 4331. Thooo rop 
PJL 8S-S63. Thfa 1. ftocbon 106. 108. and 112. White you oro not mquimd to respond, your 
to moka *m raairfbi of this data eoaaetion atfort oomprahanaiva. aeeurata. and twnaty. 
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1 OCCUPANT DATA 1 


Enter the occupant's seat position in the first row and complete the column below h using the information from the 
intervieweets). 


SEAT 
POSITION 


DRIVER 








RACE? 

HISPANIC? 

\A No I J Yea 


/J - 


kxxxxxxxxxxxxxxx 
kxxxxxxxxxxxxxxx 

KXXXXXXXXXXXXXXX 
KXXXXXXXXXXXXXXX 

^VYVYVVYVYYYYYYY 


KXXXXXXXXXXXXXXX 
KXXXXXXXXXXXXXXX 
KXXXXXXXXXXXXXXX 
KXXXXXXXXXXXXXXX 

IfVVVVVYVYVVVVVVV 


KXXXXXXXXXXXXXXX 
KXXXXXXXXXXXXXXX 
KXXXXXXXXXXXXXXX 
KXXXXXXXXXXXXXXX 

^YYYYYYYYVVYYYY 


AGE/SEX 


^l-F&*MC 








HEIGHT (IN) 


QZ /tXHZS 








WEIGHT (LBS.) 


/ZSfootihs 








POSTURE 


/^otgvAi* 








/EJECTED? 
I*/] No I JYas 


/Jo 








DESCRIBE 

THE EJECTION 

PATH 


. yo/d 








ENTRAPPED? 
||/)No I JYas 


/do 








DESCRIBE 
ENTRAPMENT 


»/A 








DESCRIBE TYPE 
OF RESTRAINT 










WERE BELTS WORN? 
[ ) No t i,l Yes 


Yes 








HOW WHERE THE 
BELTS WORN? 


/jGfc/W/4^ 








DESCRIBE 

ANY 

RESTRAINT 

FAILURES 


! 








TYPE OF 
TREATMENT 


)Jo^ 








NAME OF 

TREATMENT 

FACILITY 


Plh 








DAYS IN 
HOSPITAL? 


P/fi 








NO. OF LOST 
WORK DAYS? 


(JOIQ^cxjl*) 








FOLLOW-UP 
TREATMENT 


MA 








WOULD YOU 

SIGN A 

MEDICAL RELEASE? 


&/fi 









National Accident Sampling System-CrashworthJneas Data System: bitarvisw Form Page 3 

PSUNumbar / O Caaa Number— Stratum I tZ / O Vahida Number Q f Occupant Number I 



IMJURY DATA FROM INTERVIEWEE(S) 



Indicate the Location, Lesion, Detail, and Source of all injuria*. Specify intorviewee(s) : Afr/fjfc^fc 

SOFT TISSUE/INTERNAL INJURIES 




jObr 




SKELETAL INJURIES 





The space provided on the back of this page may be used to document injuries noted by the interviewees). 
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© 



U.S. Dapartmant of Transportation 

National Highway Traffic Safaty 
Adminiitratton 



OCCUPANT ASSESSMENT FORM 



Form Approvad 
O.M.B. No. 2127-0021 

NATIONAL ACaOENT SAMPLING SYSTEM 
CRASHWORTMINESS DATA SYSTEM 



/ O 



1 . Primary Sampling Unit Number 

2. Case Number - Stratum T Z / Q 

3. Vehicle Number C ( 

4. Occupant Number & / 



1 1 . Occupant Posture 
(0) Normal posture 
11) Abnormal posture (specify): 



O 



(9) Unknown 



OCCUPANT'S CHARACTERISTICS 



5. Occupant's Age 

Code actual age at time of accident. 

(00) Less than one year old (specify by month): 

(97) 97 years and older 
(99) Unknown 



6. Occupant's Sex 

(1) Male 

(2) Female 
(9) Unknown 



iL± 



Occupant's Height 

Code actual height to the nearest inch. 

(99) Unknown 



8. Occupant's Weight 



Code actual weight to the nearest pounds 
(999) Unknown 



9. Occupant's Role 

(1) Driver 

(2) Passenger 
(9) Unknown 



(e L 



LJ^S. 



10. 



Occupant's Seat Position 
Front Seat 

(11) Leftside 

(12) Middle 

(13) Right side 

(14) Other (specify): 

(15) On or in the lap or another occupant 

Second Seat 

(21) Leftside 

(22) Middle 

(23) Right side 

(24) Other (specify): 

(25) On or in the lap ot another occupant 

Third Seat 

(31) Leftside 

(32) Middle 

(33) Right side 

(34) Other (specify): 

(35) On or in the lap ot another occupant 

Fourth Seat 

(41) Leftside 

(42) Middle 

(43) Right side 

(44) Other (specify): 

(45) On or in the lap or another occupant 

(97) In or on unenclosed area 

(98) Other seat (specify): 

(99) Unknown 



J-l 



EJECTION/ENTRAPMENT 



12. Ejection 

(0) No ejection 

(1) Complete ejection 

(2) Partial ejection 

(3) Ejection, unknown degree 
(9) Unknown 



13. Ejection Area 



(0) 
(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 



No ejection 

Windshield 

Left front 

Right front 

Left rear 

Right rear 

Rear 

Roof 

Other area (e.g. 

(specify): 



back of pickup, etc.) 



o 



(9) Unknown" 



14. Ejection Medium 

(0) No ejection 

(1) Door/hatch/tailgate 

(2) Nonfixed roof structure 

(3) Fixed glazing 

(4) Nonfixed glazing (specify): 

(5) Integral structure 

(8) Other medium (specify): 

(9) Unknown 



15. Medium Status (Immediately Prior To Impact) O 

(0) No ejection 

(1) Open 

(2) Closed 

(3) Integral structure 
(9) Unknown 



16. Entrapment O 

(NOTE: Entrapped means that part of the 
person was in the vehicle and mechanically 
restrained; jammed doors and immobilizing 
injuries by themselves are not sufficient to 
constitute entrapment.) 

(0) Not entrapped 

(1) Entrapped 
(9) Unknown 



HS Form 433 A (1/92) 



Thia raport m authoriiad by P.L. 09 503. Troa 1. Saction 106. 108. and 112. WhMa you aro not raquirod to roapond. 
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RESTRAINT SYSTEM AND SEAT EVALUATION 



17. Manual (Active) Belt System Availability 

(0) None available 

( 1 ) Belt removed/destroyed 

(2) Shoulder belt 

(3) Lap belt 

(4) Lap and shoulder belt 

(5) Belt available— type unknown 

Integral Belt Partially Destroyed 

(6) Shoulder belt (lap belt destroyed/removed) 

(7) Lap belt (shoulder belt destroyed/removed) 

(8) Other belt (specify): 

(9) Unknown 



21. Air Bag System Availability /Function 

(0) Not equipped/not available 

(1) Air bag 

Non-functional 

(2) Air bag disconnected (specify): 

(3) Air bag not reinstalled 
(9) Unknown 



O 3 



18. Manual (Active) Belt System Use 

(00) None used, not available, or belt 
removed/destroyed 

(01) Inoperative (specify): 

(02) Shoulder belt 

(03) Lap belt 

(04) Lap and shoulder belt 

(05) Belt used— type unknown 
(08) Other belt used (specify): 



(12) Shoulder belt used with child safety seat 

(13) Lap belt used with child safety seat 

(14) Lap and shoulder belt used with child 
safety seat 

(15) Belt used with child safety seat— type unknown 
(18) Other belt used with child safety seat 

(specify): 

Unknown if belt used 



19. 



20. 



(99) 



Proper Use of Manual (Active) Belts 

(0) None used or not available 

(1) Belt used properly 

(2) Belt used properly with child safety seat 

Belt Used Improperly 

(3) Shoulder belt worn under arm 

(4) Shoulder belt worn behind back or seat 

(5) Belt worn around more than one person 

(6) Lap belt worn on abdomen 

(7) Lap belt or lap and shoulder belt used 
improperly with child safety seat (specify): 

(8) Other improper use of manual belt system 
(specify): 

(9) Unknown " 



Manual (Active) Belt Failure Modes 
During Accident 

(0) No manual belt used 

(1) No manual belt failure(s) 

(2) Torn webbing (stretched webbing not 
included) 

(3) Broken buckle or latchplate 

(4) Upper anchorage separated 

(5) Other anchorage separated (specify): 

(6) Broken retractor 

(7) Combination of above (specify): 

(8) Other manual belt failure (specify): 

(9) Unknown 



_L 



_L 



22. Air Bag System Deployment 



(0) 
(1) 

(2) 

(3) 

(4) 
(5) 
(6) 



(9) 



Not equipped/not available 

Air bag deployed during accidant (as a 

result of impact) 

Air bag deployed inadvertently just 

prior to accidant 

Air bag deployed, accident sequence 

undetermined 

Nondeployed 

Unknown if deployed 

Air bag deployed as a result of a noncollision 

event during accident sequence (e.g., fire, 

explosion, electrical) 

Unknown 



_Q. 



23. Did Air Bag System Fail? 

(0) Not equipped/not available 

(1) No 

(2) Yes (specify): 

(9) Unknown 



Note: See Variables 44 through 48 (Page 5) 
for Information on Automatic Belts 



24. Police Reported Restraint Use 

(0) None used 

(1 ) Police did not indicate restraint use 

(2) Shoulder belt 
-(3) Lap belt 

(4) Lap and shoulder belt 

(5) Belt used, type not specified 

(6) Child safety seat 

(7) Other or automatic restraint (specify): 

(8) Restrained, type unknown 

(9) Police indicated "unknown" 



i 



25. Head Restraint Type/Damage by Occupant 
at This Occupant Position 

(0) No head restraints 

(1) Integral— no damage 

(2) Integral— damaged during accident 

(3) Adjustable— no damage 

(4) Adjustable— damaged during accident 

(5) Add-on— no damage 

(6) Add-on— damaged during accident 

(8) Other (specify): 

(9) Unknown 



National Accident Sampling System-Crashworthiness Data System: Occupant Assessment Forni 
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26. Seat Type (this Occupant Position) 



o.& 



(00) Occupant not seated or no seat 

(01) Bucket 

(02) Bucket with folding back 

(03) Bench 

(04) Bench with separate back cushions 

(05) Bench with folding back(s) 

(06) Split bench with separate back cushions 

(07) Split bench with folding back(s) 

(08) Pedestal (i.e., column supported) 

(09) Other seat type (specify): 

(10) Box mounted seat (i.e., van type) 
(99) Unknown 

27. Seat Performance (this Occupant Position) _J 

(0) Occupant not seated or no seat 

(1) No seat performance failure(s) 

(2) Seat adjusters failed 

(3) Seat back folding locks or "seat back" failed 

(4) Seat track/anchors failed 

(5) Deformed by impact of occupant 

(6) Deformed by passenger compartment intrusion 
(specify) :_ 



(7) Combination of above (specify): 

(8) Other (specify): 



(9) Unknown 



30. Child Safety Seat Orientation 
(00) No child safety seat 



CHILD SAFETY SEAT 



28. Child Safety Seat Make/Model _0_ _C_ Q 

(000) No child safety seat 
Applicable codes are found in your NASS CDS 
Data Collection, Coding and Editing 
(950) Built-in child safety seat 

(997) Other make/model (specify): 

(998) Unknown make/model 

(999) Unknown if child safety seat used 



29. Type of Child Safety Seat _0_ 

(0) No child safety seat 

(1) Infant seat 

(2) Toddler seat 

(3) Convertible seat 

(4) Booster seat 

(7) Other type child safety seat (specify): 

(8) Unknown child safety seat type 

(9) Unknown if child safety seat used 



Q O 



Designed for Rear Facing for This Age/Weight 

(01) Rear facing 

(02) Forward facing 

(08) Other orientation (specify): 

(09) Unknown orientation 

Designed For Forward Facing for This Age/Weight 

(11) -Rear facing 

(12) Forward facing 

(18) Other orientation (specify): 

(19) Unknown orientation 

Unknown Design or Orientation For This 
Age/Weight, or Unknown Age/Weight 

(21) Rear facing 

(22) Forward facing 

(28) Other orientation (specify): 






o 


o 


o 


o 


o 



(29) Unknown orientation 

(99) Unknown if child safety seat used 

31 . Child Safety Seat Harness Usage 

32. Child Safety Seat Shield Usage 

33. Child Safety Seat Tether Usage 
Note: Options below applicable to 
Variables O A3 1-OA33. 

(00) No child safety seat 



Not Designed With Harness/Shield/Tether 

(01 ) After market harness/shield/tether 
added, not used 

(02) After market harness/shield/tether used 

(03) Child safety seat used, but no after market 
harness/shield/tether added 

(09) Unknown if harness/shield/tether 
added or used 

Designed With Harness/Shield/Tether 

(11) Harness/shield/tether not used 

(12) Harness/shield/tether used 

(19) Unknown if harness/shield/tether used 

Unknown If Designed With Harness/Shield/Tether 

(21) Harness/shield/tether not used 

(22) Harness/shield/tether used 

(29) Unknown if harness/shield/tether used 

(99) Unknown if child safety seat used 



National Accidant Sampling System-Crashworthiness Data System: Occupant Assessment Form 
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INJURY CONSEQUENCES 



34. Injury Severity (Police Rating) Q 

(0) - No injury 
(DC- Possible injury 

(2) B - Nonincapacitating injury 

(3) A - Incapacitating injury 

(4) K - Killed 

(5) U - Injury, severity unknown 

(6) Died prior to accident 
(9) Unknown 



35. Treatment - Mortality Q 

(0) No treatment 

(1) Fatal 

(2) Fatal - ruled disease 

Nonfatal 

(3) Hospitalization 

(4) Transported and released 

(5) Treatment at scene - nontransported 

(6) Treatment later 

(8) Treatment - other (specify): 

(9) Unknown 

36. Type Of Medical Facility (for Initial Treatment) Q 

(0) Not treated at a medical facility 

(1) Trauma center 

(2) Hospital 

(3) Medical clinic 

(4) Physician's office 

(5) Treatment later at medical facility 
(8) Other (specify): 



(9) Unknown 



37. Hospital Stay 

(00) Not Hospitalized 



<0 o 



Code the number of days (up through 60) 



that the occupant stayed in hospital. 
(61) 61 days or more 
(99) Unknown 



<? <? 



38. Working Days Lost 

Code the number of days 

(up through 60) that the occupant 
lost from work due to the accident 
(00) No working days lost 

(61 ) 61 days or more 

(62) Fatally injured 

(97) Not working prior to accident 
(99) Unknown 



39. Time to Death Q Q 

Code number of hours from time of 

accident to time of death up through 24 
hours. If time of death is greater than 24 
hours, code number of days. (Note: 1 day « 
31, 2 days ■ 32, ... n days « 30 +n up through 
30 days = 60) 
(00) Not fatal 
(96) Fatal • ruled disease 
(99) Unknown 



40. 1 st Medically Reported Cause of Death 

41 . 2nd Medically Reported Cause of Death 

42. 3rd Medically Reported Cause of Death 

Code the Occupant Injury from line 

number(s) for the medically reported 
injury(s) which reportedly contributed to 
this occupant's death 

(00) Not fatal or no additional causes 
(97) Other result (specify): 

(99) Unknown 



43. Number of Recorded Injuries for 
This Occupant 

Code the actual number of 

injuries recorded for this occupant. 
(00) No recorded injuries 
(97) Injured, details unknown 
(99) Unknown if injured 



o 


O 


© 


o 


G> 


o 



Q Q 
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AUTOMATIC BELT SYSTEM 



44. Automatic (Passive) Belt System Availability/ 
Function 

(0) Not equipped/not available 
(1)2 point automatic belts 

(2) 3 point automatic belts 

(3) Automatic belts - type unknown 

Non-functional 

(4) Automatic belts destroyed or rendered 
inoperative 

(9) Unknown 



45. Automatic (Passive) Belt System Use 

(0) Not equipped/not available/destroyed or 
rendered inoperative 

(1) Automatic belt in use 

(2) Automatic belt not in use (manually 
disconnected, motorized track inoperative) 
(specify): 

(3) Automatic belt use unknown 
(9) Unknown 



46. Automatic (Passive) Belt System Type 

(0) Not equipped/not available 

(1) Non-motorized system 

(2) Motorized system 
(9) Unknown 



o 



o 



48. Automatic (Passive) Belt Failure Modes O 

During Accident 

(0) Not equipped/not available/not in use 

(1) No automatic belt failure(s) 

(2) Torn webbing (stretched webbing not included) 

(3) Broken buckle or latchplate 

(4) Upper anchorage separated 

(5) Other anchorage separated (specify): 

(6) Broken retractor 

(7) Combination of above (specify): 

(8) Other automatic belt failure (specify): 

(9) Unknown 



49. Seat Orientation (this Occupant Position) 

(0) Occupant not seated or no seat 

(1) Forward facing seat 

(2) Rear facing seat 

(3) Side facing seat (inward) 

(4) Side facing seat (outward) 
(8) Other (specify): 



(9) Unknown 



TRAUMA DATA 



o 



47. Proper Use of Automatic (Passive 

Belt System 

(0) Not equipped/not available/not used 

(1) Automatic belt used properly 

(2) Automatic belt used properly with 
child safety seat 

Automatic Belt Used Improperly 

(3) Automatic shoulder belt worn under arm 

(4) Automatic shoulder belt worn behind back 

(5) Automatic belt worn around more than 
one person 

(6) Lap portion of automatic belt worn 
on abdomen 

(7) Automatic lap and shoulder belt or 
automatic shoulder belt used improperly 
with child safety seat (specify): 

(8) Other improper use of automatic belt system 
(specify) : 

(9) Unknown 



50. 



51 



Glasgow Coma Scale (GCS) Score 
(at Medical Facility) 

(00) Not injured 

(01 ) Injured - not treated at medical facility 

(02) No GCS Score at medical facility 
(03-1 5) Code the actual value of the 

initial GCS Score recorded at medical 

facility. 
(97) Injured, details unknown 
(99) Unknown if injured 



Was the Occupant Given Blood? 

(1 ) No - blood not given 

(2) Yes - blood given 

(specify units): 

(9) Unknown if blood given 



£__D 



52. 



Arterial Blood Gases (ABG) - HCO3 O O 

(00) Not injured 

(01) Injured, ABGs not measured or reported 
(02-50) Code the actual value of theHC03 

(96) ABGs reported , HCO3 unknown 

(97) Injured, details unknown 
(99) Unknown if injured 



UPDATE CANDIDATE? NO \J\ YES [ ] 

OCCUPANT INJURY FORM INCLUDED WITH INITIAL SUBMISSION? NO [ ] 



YES[ ] 



•** STOP HERE ••• 

IF THERE ARE NO RECORDED INJURIES 

(I.E., OA43 = 00,97,99) 



TRC/IU ON-SITE SCHOOL BUS INVESTIGATION CASE NO. - 92-10 
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U.S. Department of Transportation 

National Highway Traffic Safety 
Admlntatftton 



OCCUPANT ASSESSMENT FORM 



1 . Primary Sampling Unit Number 

2. Case Number - Stratum 

3. Vehicle Number 



J-0_ 

4. Occupant Number ChzJb&Tfc/A+S) Q I 



OCCUPANT'S CHARACTERISTICS 



5. Occupant's Age Q (o 

Code actual age at time of accident. 
(00) Less than one year old (specify by month): 



Form Approved 
O.M.B. No. 2127-0021 

NATIONAL ACCIDENT SAMPUNO SYSTEM 
CWASHWOWTHINESS DATA SYSTEM 



1 1 . Occupant Posture 

(0) Normal posture 

(1) Abnormal posture (specify): 



X 



(9) Unknown 



(97) a / years and older 
(99) Unknown 



6. Occupant's Sex 

(1) Male 

(2) Female 
(9) Unknown 



7. Occupant's Height 

Code actual height to the nearest inch. 
(99) Unknown 

8. Occupant's Weight 7 
Code actual weight to the nearest poun3s7~ 
(999) Unknown 



1± 

9 9 



9. Occupant's Role 

(1) Driver 

(2) Passenger 
(9) Unknown 



10. 



Occupant's Seat Position 
Front Seat 

(11) Leftside 

(12) Middle 

(13) Right side 

(14) Other (specify): 

(15) On or in the lap or another occupant 

Second Seat 

(21) Leftside 

(22) Middle 

(23) Right side 

(24) Other (specify): 

(25) On or in the lap or another occupant 

Third Seat 

(31) Leftside 

(32) Middle 

(33) Right side 

(34) Other (specify): 

(35) On or in the lap or another occupant 

Fourth Seat 

(41) Leftside 

(42) Middle 

(43) Right side 

(44) Other (specify): 

(45) On or in the lap or another occupant 

(97) In or on unenclosed area 

(98) Other seat (specify): 

(99) Unknown 






EJECTION/ENTRAPMENT 



12. Ejection 

(0) No ejection 

(1) Complete ejection 

(2) Partial ejection 

(3) Ejection, unknown degree 
(9) Unknown 



13. Ejection Area 

(0) No ejection 

(1) Windshield 

(2) Left front 

(3) Right front 

(4) Left rear 

(5) Right rear 

(6) Rear 

(7) Roof 

(8) Other area (e.g., back of pickup, etc.) 
(specify) : 

(9) Unknown 



14. Ejection Medium 

(0) No ejection 

(1) Door/hatch/tailgate 

(2) Nonfixed roof structure 

(3) Fixed glazing 

(4) Nonfixed glazing (specify): 

(5) Integral structure 

(8) Other medium (specify): 

(9) Unknown 



£. 



& 



X 



1 5. Medium Status (Immediately Prior To Impact) ^)C 

(0) No ejection 

(1) Open 

(2) Closed 

(3) Integral structure 
(9) Unknown 

16. Entrapment X, 
(NOTE: Entrapped means that part of the 
person was in the vehicle and mechanically 
restrained; jammed doors and immobilizing 
injuries by themselves are not sufficient to 
constitute entrapment.) 

(0) Not entrapped 

(1) Entrapped 
(9) Unknown 
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RESTRAINT SYSTEM AND SEAT EVALUATION 



17. Manual (Active) Belt System Availability 

(0) None available 

( 1 ) Belt removed/destroyed 

(2) Shoulder belt 

(3) Up belt 

(4) Lap and shoulder belt 

(5) Belt available— type unknown 

Integral Belt Partially Destroyed 

(6) Shoulder belt (lap belt destroyed/removed) 

(7) Lap belt (shoulder belt destroyed/removed) 

(8) Other belt (specify): 

(9) Unknown 



18. Manual (Active) Belt System Use 

(00) None used, not available, or belt 
removed/destroyed 

(01) Inoperative (specify): 



XL 



19. 



20. 



(02) Shoulder belt 

(03) Lap belt 

(04) Lap and shoulder belt 

(05) Belt used —type unknown 
(08) Other belt used (specify): 

(12) Shoulder belt used with child safety seat 

(13) Lap belt used with child safety seat 

(14) Lap and shoulder belt used with child 
safety seat 

(15) Belt used with child safety seat— type unknown 
(18) Other belt used with child safety seat 

(specify) : 

(99) Unknown if belt used 



Proper Use of Manual (Active) Belts 

(0) None used or not available 

(1) Belt used properly 

(2) Belt used properly with child safety seat 

Belt Used Improperly 

(3) Shoulder belt worn under arm 

(4) Shoulder belt worn behind back or seat 

(5) Belt worn around more than one person 

(6) Lap belt worn on abdomen 

(7) Lap belt or lap and shoulder belt used 
improperly with child safety seat (specify): 

(8) Other improper use of manual belt system 
(specify): 



X, 



(9) Unknown 



Manual (Active) Belt Failure Modes 
During Accident 

(0) No manual belt used 

(1) No manual belt failure(s) 

(2) Torn webbing (stretched webbing not 
included) 

(3) Broken buckle or latchplate 

(4) Upper anchorage separated 

(5) Other anchorage separated (specify): 

(6) Broken retractor 

(7) Combination of above (specify): 

(8) Other manual belt failure (specify): 

(9) Unknown 



£. 



21 . Air Bag System Availability /Function 

(0) Not equipped/not available 

(1) Air bag 

Non-functional 

(2) Air bag disconnected (specify): 

(3) Air bag not reinstalled 
(9) Unknown 



22. Air Bag System Deployment 



X 



(0) 
(1) 

(2) 

(3) 

(4) 
(5) 
(6) 



(9) 



Not equipped/not available 

Air bag deployed during accident (as a 

result of impact) 

Air bag deployed inadvertently just 

prior to accident 

Air bag deployed, accident sequence 

undetermined 

Nondeployed 

Unknown if deployed 

Air bag deployed as a result of a noncollision 

event during accident sequence (e.g., fire, 

explosion, electrical) 

Unknown 



X 



23. Did Air Bag System Fail? 

(0) Not equipped/not available 

(1) No 

(2) Yes (specify): 

(9) Unknown 



Note: See Variables 44 through 48 (Page 5) 
for Information on Automatic Belts 



24. Police Reported Restraint Use 

(0) None used 

(1 ) Police did not indicate restraint use 

(2) Shoulder belt 

(3) Lap belt 

(4) Lap and shoulder belt 

'(5) Belt used, type not specified 

(6) Child safety seat 

(7) Other or automatic restraint (specify): 

(8) Restrained, type unknown 

(9) Police indicated "unknown" 



& 



X 



25. Head Restraint Type/Damage by Occupant /\. 

at This Occupant Position 

(0) No head restraints 

(1) Integral— no damage 

(2) Integral— damaged during accident 

(3) Adjustable— no damage 

(4) Adjustable— damaged during accident 

(5) Add-on— no damage 

(6) Add-on— damaged during accident 

(8) Other (specify): 

(9) Unknown 
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26. Seat Type (this Occupant Position) 



^C 



28. 



(00) Occupant not seated or no seat 

(01) Bucket 

(02) Bucket with folding back 

(03) Bench 

(04) Bench with separate back cushions 

(05) Bench with folding back(s) 

(06) Split bench with separate back cushions 

(07) Split bench with folding back(s) 

(08) Pedestal (i.e., column supported) 

(09) Other seat type (specify): 



(10) Box mounted seat (i.e., van type) 
(99) Unknown 



27. Seat Performance (this Occupant Position) 



* 



(0) Occupant not seated or no seat 

(1) No seat performance failure(s) 

(2) Seat adjusters failed 

(3) Seat back folding locks or "seat back" failed 

(4) Seat track/anchors failed 

(5) Deformed by impact of occupant 

(6) Deformed by passenger compartment intrusion 
(specify) : 



(7) Combination of above (specify): 



(8) Other (specify): 



(9) Unknown 



30. Child Safety Seat Orientation 
(00) No child safety seat 



x: 



CHILD SAFETY SEAT 



Child Safety Seat Make/Model 

(000) No child safety seat 

Applicable codes are found in your NASS CDS 

Data Collection, Coding and Editing 

(950) Built-in child safety seat 

(997) Other make/model (specify): 

(998) Unknown make/model 

(999) Unknown if child safety seat used 



29. Type of Child Safety Seat 

(0) No child safety seat 

(1) Infant seat 

(2) Toddler seat 

(3) Convertible seat 

(4) Booster seat 

(7) Other type child safety seat (specify): 

(8) Unknown child safety seat type 

(9) Unknown if child safety seat used 



JL 



Designed for Rear Facing for This Age/Weight 

(01) Rear facing 

(02) Forward facing 

(08) Other orientation (specify): 

(09) Unknown orientation 

Designed For Forward Facing for This Age/Weight 

(11) Rear facing 

(12) Forward facing 

(18) Other orientation (specify): 

(19) Unknown orientation 

Unknown Design or Orientation For This 
Age/Weight, or Unknown Age/Weight 

(21) Rear facing 

(22) Forward facing 

(28) Other orientation (specify): 



(29) Unknown orientation 

(99) Unknown if child safety seat used 

31 . Child Safety Seat Harness Usage 

32. Child Safety Seat Shield Usage 



33. Child Safety Seat Tether Usage 
Note: Options below applicable to 
Variables OA31-OA33. 
(00) No child safety seat 






Not Designed With Harness/Shield/Tether 

(01 ) After market harness/shield/tether 
added, not used 

(02) After market harness/shield/tether used 

(03) Child safety seat used, but no after market 
harness/shield/tether added 

(09) Unknown if harness/shield/tether 
added or used 

Designed With Harness/Shield/Tether 

(11) Harness/shield/tether not used 

(12) Harness/shield/tether used 

(19) Unknown if harness/shield/tether used 

Unknown If Designed With Harness/Shield/Tether 

(21) Harness/shield/tether not used 

(22) Harness/shield/tether used 

(29) Unknown if harness/shield/tether used 

(99) Unknown if child safety seat used 



BEST AVAILABLE 
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INJURY CONSEQUENCES 



34. Injury Severity (Police Rating) 

(0) - No injury 
(DC- Possible injury 

(2) B - Nonincapacitating injury 

(3) A - Incapacitating injury 

(4) K - Killed 

(5) U - Injury, severity unknown 

(6) Died prior to accident 
(9) Unknown 



35. Treatment - Mortality 

(0) No treatment 

(1) Fatal 

(2) Fatal -' ruled disease 

Nonfatal 

(3) Hospitalization 

(4) Transported and released 

(5) Treatment at scene - nontransported 

(6) Treatment later 

(8) Treatment - other (specify): 

(9) Unknown 



4 



o 



36. 



37. 



Type Of Medical Facility (for Initial Treatment) 

(0) Not treated at a medical facility 

(1) Trauma center 

(2) Hospital 
Medical clinic 
Physician's office 
Treatment later at medical facility 
Other (specify): 



o 



(3) 
(4) 
(5) 
(8) 



(9) Unknown 



Hospital Stay 

(00) Not Hospitalized 



o o 



Code the number of days (up through 60) 



that the occupant stayed in hospital. 
(61) 61 days or more 
(99) Unknown 



38. 



Working Days Lost 

Code the number of days 

(up through 60) that the occupant 
lost from work due to the accident 
(00) No working days lost 

(61 ) 61 days or more 

(62) Fatally injured 

(97) Not working prior to accident 
(99) Unknown 



9 7- 



39. 



£L 



Time to Death 

Code number of hours from time of 

accident to time of death up through 24 
hours. If time of death is greater than 24 
hours, code number of days. (Note: 1 day « 
31, 2 days ■ 32, ... n days = 30 +n up through 
30 days = 60) 
(00) Not fatal 
(96) Fatal - ruled disease 
(99) Unknown 



40. 1 st Medically Reported Cause of Death 

41 . 2nd Medically Reported Cause of Death 

42. 3rd Medically Reported Cause of Death 

Code the Occupant Injury from line 

number(s) for the medically reported 
injury(s) which reportedly contributed to 
this occupant's death 

(00) Not fatal or no additional causes 
(97) Other result (specify): 



? ? 


o o 


CO 



(99) Unknown 



Lay G>t\>*er on y 



43.- Number of Recorded Injuries for 
This Occupant 

(o Code the actual number of 
injuries recorded for this occupant. 
(00) No recorded injuries 
(97) Injured, details unknown 
(99) Unknown if injured 



o 
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AUTOMATIC BELT SYSTEM 



44. Automatic (Passive) Beit System Availability/ 
Function 

(0) Not equipped/not available 
(1)2 point automatic belts 

(2) 3 point automatic belts 

(3) Automatic belts - type unknown 

Non-functional 

(4) Automatic belts destroyed or rendered 
inoperative 

(9) Unknown 



45. Automatic (Passive) Belt System Use 

(0) Not equipped/not available/destroyed or 
rendered inoperative 

(1) Automatic belt in use 

(2) Automatic belt not in use (manually 
disconnected, motorized track inoperative) 
(specify): 

(3) Automatic belt use unknown 
(9) Unknown 



:£ 



*. 



46. Automatic (Passive) Belt System Type 

(0) Not equipped/not available 

( 1 ) Non-motorized system 

(2) Motorized system 
(9) Unknown 



X 



48. 



X 



Automatic (Passive) Belt Failure Modes 
During Accident 

(0) Not equipped/not available/not in use 

(1) No automatic belt failure(s) 

(2) Torn webbing (stretched webbing not included) 

(3) Broken buckle or latchplate 

(4) Upper anchorage separated 

(5) Other anchorage separated (specify): 

(6) Broken retractor 

(7) Combination of above (specify): 

(8) Other automatic belt failure (specify): 

(9) Unknown 



49. Seat Orientation (this Occupant Position) 

(0) Occupant not seated or no seat 

(1) Forward facing seat 

(2) Rear facing seat 

(3) Side facing seat (inward) 

(4) Side facing seat (outward) 
(8) Other (specify): 



X 



(9) Unknown 



TRAUMA DATA 



47. Proper Use of Automatic (Passive 
Belt System 

(0) Not equipped/not available/not used 

(1) Automatic belt used properly 

(2) Automatic belt used properly with 
child safety seat 

Automatic Belt Used Improperly 

(3) Automatic shoulder belt worn under arm 

(4) Automatic shoulder belt worn behind back 

(5) Automatic belt worn around more than 
one person 

(6) Lap portion of automatic belt worn 
on abdomen 

(7) Automatic lap and shoulder belt or 
automatic shoulder belt used improperly 
with child safety seat (specify): 

(8) Other improper use of automatic belt system 
(specify) : 

(9) Unknown 



X 



50. 



51 



Glasgow Coma Scale (GCS) Score 

(at Medical Facility) 

(00) Not injured 

(01 ) Injured - not treated at medical facility 

(02) No GCS Score at medical facility 
(03-15) Code the actual value of the 

initial GCS Score recorded at medical 

facility. 
(97) Injured, details unknown 
(99) Unknown if injured 



Was the Occupant Given Blood? 

(1) No - blood not given 

(2) Yes - blood given 

(specify units): 

(9) Unknown if blood given 



o / 



/ 



52. 



Arterial Blood Gases (ABG) - HCO3 O I 

(00) Not injured 

(01) Injured, ABGs not measured or reported 
(02-50) Code the actual value of theHC03 

(96) ABGs reported , HCO3 unknown 

(97) Injured, details unknown 
(99) Unknown if injured 



UPDATE CANDIDATE? NO M YES [ ] 

OCCUPANT INJURY FORM INCLUDED WITH INITIAL SUBMISSION? NO [ ] 



YES 



U 



••• STOP HERE ••• 

IF THERE ARE NO RECORDED INJURIES 

(I.E., OA43 = 00,97,99) 



© 



Btb! HVHiLfilJLE 



>.S. Department of Transportation 

NatktneJ Highway Traffic Safety 
Adminta trader* 



Form Approved 
O.M.B. No. 2127-0021 

OCCUPANT INJURY FORM national AcareCT sampling system 

CRASHWORTHINESS DATA SYSTEM 



1 . Primary Sampling Unit Number / ^ 

2. Case Number - Stratum 7 <2. / O 



3. Vehicle Number 

4. Occupant Number 



O / 



INJURY DATA 



Record below the actual injuries sustained by this occupant that were identified from the official and unofficial data 
sources. Remember not to double count an injury just because it was identified from two different sources. If 
greater than ten injuries have been documented, encode the balance on the Occupant Injury Supplement. 



O.I.C.-A.I.S 



Sourca ____ ^__^___ ^__ .^»— — — — _— ^_^______ 

of Injury Body Syatam A.I.S. Injury 

Data Ragion Aapact Laaion Organ Savarity Sourca 



Injury 

Sourca Diract/ 

Confidanca Indiract Occupant Araa 

Laval Injury Intruaion No. 



1st 6. j3 e. hf 7.±) b.*J B.±? 10. k. -Vi.j?M_ «._/ 13._/ 14. J? ^ 



2nd 16 



3rd 26 



4th 36. 



2 1«.jf 17. j^ 18. jf 19. j£ 20. 3 2lJi 2li 23.i 24 J^ 

!f_ 26._if 27. JL 28. Jr 29.^ 30. J_ 31. ^jf. 32. _^_ 33. X 34. ^j^ 



_4 36. .A 37. J*- 38. Jr 39. ^ 40. J. *1_^J. «-_L" «*• _/. "^P 

6th 46. J? 46. * 47._^- 48._^T 49. j^T 60. __/ 6L_£_Z 62. __/ 53. _/ 64.(^2 

\.h_ 66.X 67. J^- 68. _L 68. -£ 60. __/ 61._£_/_ 62._/ 63^/ 64. Jf J? 



6th 66. 



7th 66. 



8th 76. 



9th 86. 



10th 96. 



66. 67. 68. 69. 



70. 



76. 



77. 78. 78. 80. 



86. 87. 



88. 



96. 



97. 98. 



89. 90. 



98. 100. 



71. 



81. 



91. 



101. 



72. 



82. 



92. 



73. 



83. 



93. 



102. 103. 



74. 



84. 



84. 



104. 
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OFFICIAL INJURY DATA - SOFT TISSUE INJURIES 



Indicate the Location, Lesion, Detail (size, depth, fracture type, head injury clinical signs and neurological deficits), and Source of all injuries indicated 
by official sources (or from PAR or other unofficial sources if medical records and interviewee data are unavailable.) 
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© 



Restrained? 
No 



UPt 



Yee 



Blood Alcohol 
Level (mg/dl) 

BAL - . 

H X 

Glasgow Coma 
Scale Score 



GCSS 



.Do/) 



Unite of Blood 
Given 

Unite - O 



At oriel Hood 
Gaees 

PM - _•_ 

POt- 

PCO, 

HCO, 



OFFICIAL INJURY DATA - SKELETAL INJURIES 



Indicate the Location, Lesion, Detail (size, depth, fracture type, head injury clinical signs and neurological deficits), and Source of all injuries 
indicated by official sources (or from PAR or other unofficial sources if medical records and interviewee data are unavailable.) 
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OFFICIAL INJURY DATA -INTERNAL INJURIES 



Indicate the Location, Lesion, Detail Isize, depth, fracture type, head injury clinical signs and neurological deficits), and Source of all injuries indicated 
by official sources lor from PAR or other unofficial sources if medical records and interviewee data are unavailable.) 








STATE BOARD OF HEALTH 
CERTIFICATE OF DEATH State No. 



.YPE/PRINT 

IN 
PERMANENT 
BLACK INK 



OECEDENT 



PARENTS 
INFORMANT 

DISPOSITION 



CAUSE OF 
DEATH 



CERTIFIER 



HEALTH 
OFFICER 



CORONER 
USE ONLY 




i DECEASED— nam( (Foot Moon Lao) 



to WAS DECEDENT 
• US VETERAN' 



No 



tt> Vt AR (.AST SERVED OM 
US ARMEO FORCES' 



N/A 



2 SC« 

Female 



p™ 



3b DATE OF DEATH 



1992 



HOSPITAL O 

D ER/Ovnoooont D DOA 



90 FACULTY NAME I«M>| 



10 MANUAL STATUS 
(S*>oe»>l 

Never Married 



13* RESoDfNCE -STATE 



ii* zipcooc i> Msec oiy iimts 




tl SURVrVPoG SPOUSE 

l# «rOo omv nMjoon n omol 

NONE 



13b COUNTY 



WSCC ClJV LIMf 
O No A V M 



ll« ON A FARM' 

O No OV« 



Q Nwon«Hi 
'O RniQinco 



vno Homo D Oinor (£••»>) 



•c OTV TOWN OR LOCATION Or DEATH 



II* OECEDENT S USUAL OCCUPATION (Cm 4m0«i< 
•m Am moot o< wrkme Mo Oo not w roorod) 

student 



lie CUY TOWN OR LOCATION 



14 CITIZEN OF 

WHAT COUNTRY? 



USA 



l& WASJKCCDENT or mspank: OMOMT 



O Vd» M yoa anocdy Cuban. 



•d COUNTY 0* D€AT> 



lit) KMO Of CHJSMCSS/MOUSTRV 

education 



lit STREET AFdD NUMBER 



l« RACE— Amorcon I 

Block. WMo otc 
(5»o*o>> 

White 



l» DECEDENTS EDUCATION 
«Soo r rf> oW|f ftonoot oroat t omo m oo l 



tmwwy/StnMoy 10 17) 
1 



II FATHERS NAME <fr« MtfdW UHI 



It MOTHERS NAME (Fool IH«l loilii Siwiw ) 



Mo OMFORMANT-S NAME ( Trpo/Prott) 

7lo METMOO OF DISPOSITION D 
ft B-n* O Cron«0~ D 

O Oona w on D Owor (Sowxoyi _ 



3«o MAIPP3 AOOICSS (Soaat and Fo^nbor *r AvornWo F*»nbor. C*y o» To-" Sm2»CmI 




77o EMBALMEFTS NAME 



77b EMBALMEiTS LICENSE NO 



Father 



7lc LOCATION— Coy o> Town ! 



73 WAS OEATM tCBOMTED TO COMONCm 




CDIATE CAUSE <F>W 

OO* Or ConO*OT 



C tftf l W H ' Ony wfich OOvo 

no* to mo imaooa cowoo 



BTIINT FORCE INJURY TO HEAD & NECK 


DUE TO IO« AS A CONSEQUENCE OF) 


DUE TO (OP. AS A CONSEQUENCE OH 



OmnxD w " 



DUE TO (OP. AS A COoSCOUENCE OF) 



PART n 0*n»* 0^n*<orw condnono Cenoeono conttOMMW, I 



J» v«AS MCCDCNT 

PREGNANT OP M OAVS 

POSTPARTUM' 

I »*•• or no) 



7«o WAS AN AUTOPSY 
PERFORMED' 
(Too or not 



No 



7*0 WERE AUTOPSY *OMO*NGS 
AVAILABLE PRtOR TO 
COMPLETION OF CAUSE 
OF OEATH'irooar no) 



?»• CIRI**" D CERTIFYINCPHY5IOAN To wm t»m * . 

ICnor» on> r 



ooom ocevtoo o< •»• •»»• oou ona t*oca ona duo to »no couoolo) oo owoM 



JUCORQI 



OFFICER 0» ox boon tt •■mw*. aM/ar -.ooi^o w x m, oom doom occu>rao m •»• mt dow ona pioco and duo w mo couoolk) oo oioioa 

nox •> "-t ttnv oh" occurred *> tn» <—m doro and ploco ona duo w ino couaoUl ona monnoi o* omo 



CORONER O. tno Ha at on oofi) ono/or i 



79c MEDICAL LICENSE NO 

N/A 



7»0 OATE SIGNED IMown Oor »o»r> 

1992 



ajjxjflunrfovtifMi*^ 



LAUtTt U*^f ATNd UM ?t> c l M 

it. . 



ji KAi iho'iccrs signature 



17 OATI FiLEOlMomn Dm, Vaorl 



33 manMP 0» 0«AI> 



Naiwr« LJ Pondmg 



Accwom 

S-XOJ. O CoUO W oo 



OAIE 0» »NJU«> 

i iti « 0o r >•»! 



92 



PM 



t r«« •> no) 



NO 



>*• PLACE OF tgiP'-tiiao tvn. otoo iKwy o»«o 
Mon) ok (Spocfr) 



STREET 



J*tJ DATE •^'ONOUNCEO DEAD (Monoi Oor 'or) 



1992 



ya DESCFTCE how omjuRv occurrio 



PEDESTRIAN & SCHOOL BUS 



3« LOCATION (Stow ona Ftionooi or Ruroi Roum Nxmtror C«t or Town Stow) 



X* MOTOR VEMO.E ACCCCNTt lr M « no) ' r— fm** r •>«• *-»• 



YES, PEDESTRIAN 



CASE NO. 92- 



VERDICT 



======================== STATE OF COUNTY ,ss 

STATE OF 

COUNTY I, f^| I^Coroner of said County do hereby 

certify that, in the City of I have 
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both sides of school buses; to specify 
certain criteria for convex cross view 
mirrors; and to establish test conditions 
designed to ensure that the image of an 
object is sufficiently clear. The 
amendments will improve the view 
around stopped school buses, thus 
reducing the risk of school buses 
striking student pedestrians. 
DATES: Effective Date: The amendments 
become effective s.; ,c«mher ?„ 1993. 
Petitions for reconsideration: Any 
petitions for reconsideration of this rule 
must be received by NHTSA no later 
than January 4, 1993 
ADDRESS: Any petition for 
reconsideration should refer to the 
docket and notice number set forth in 
the heading of this notice and be 
submitted to: Administrator, NHTSA. 
400 Seventh Street SW.. Washington. 
DC 20590. 

FOR FURTHER INFORMATION CONTACT: 
Ms. Patricia Breslin. NRM-10, Office of 
Vehicle Safety Standards, National 
Highway Traffic Safety Administration. 
400 Seventh Street SW.. Washington. 
DC 20590. (202) 366-0842. 
SUPPLEMENTARY INFORMATION: 
Outline 

I. Background 

II. Previous Agency Action 

A Advance Notice of Proposed 

Rulemaking 
B. Notice of Proposed Rulemaking 

III. Agency Determination 
A General Considerations 

B. Field-of-view requirements 
C Test Cylinders 

1. Cylinder Placement 

2. Cylinder Dimensions 

3. Cylinder Color 

=g D. School Bus Mirror Systems 

1. General 

DEPARTMENT OF TRANSPORTATION 2. Driving Minora— "System A" Mirrors 

3. Convex cross view mirrors — "System B" 
National Highway Traffic Safety Mirrors 

Administration a. General 

b. Accommodation distances 
49 CFR Part 571 c. Discontinuities in a mirror surface's 

IDoctot No. 89-26; Notice 3] d.M°™ support, and adjustment 

RtN 2127-AD24 e. Informational label on using cross view 

mirrors for driving purposes 
Federal Motor Vehicle Safety f- Performance requirements for image 

Standards; Convex Cross View Mirrors clarity 

on School Buses 8 *"*& •l°ngation 

E. Testing procedures 
AGENCY: National Highway Traffic 1 • General 

Safety Administration (NHTSA). DOT. 2. Testing reference point 25th percentile 

ACTION: Final rule. „ {"P* 1 " .. „ 
3. Mirror adjustment during testing 

SUMMARY: This notice amends Federal 4 Camera testing points 

motor vehicle safety standard No. Ill . F Miscellaneous considerations 

Rearview Mirrors, with respect to the J ST'S?. 

fields-view around schooTbuses. The J J^g^^-—— * buses other 

notice amends the standard to require a th ,„ School £,„», 

bus driver to be able to see, either 4 . Heated mirrors 

directly or through mirrors, certain 5. Maximum permissible number of 

specified areas in front of and along mirrors 
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6. Blind spots 
7 Glare from mirrors 
8. Non-mirror systems 
G. Costs 

H." Leadtime requirements 
IV Rulemaking Analyses and Notices 

A. Executive Order 12291 (Federal 
Regulation) and DOT Regulatory Policies 
and Procedures 

B. Regulatory Flexibility Act 

C. Executive Order 12612 (Federalism) 

D. National Environmental Policy Act 

I. Background 

School buses provide an extremely 
safe form of transportation. On a 
vehicle-mile basis, school buses are 
about four times safer than passenger 
cars. Despite this outstanding safety 
record, injuries and fatalities do occur, 
with most of them occurring to 
pedestrians outside the school bus. 
According to the May 1989 report by the 
National Academy of Sciences fNAS), 
"Improving School Bus Safety," an 
average of 38 pedestrians are killed each 
year in school bus-related incidents. Of 
these 38 pedestrian fatalities, an average 
of 26 result from students being struck 
by their own school bus and 12 result 
from being struck by another vehicle. 
The NAS report also estimated that 283 
children suffer mostly minor injuries, 
when they are struck by their own bus. 
The NAS report concluded that since 
children are at greater risk of being 
killed in school bus loading zones (i.e., 
boarding and leaving the bus) than on 
board school buses, "a larger share of 
the school bus safety effort should be 
directed to limproving the safety of] bus 
stops and loading zones." 

NAS accordingly made two specific 
recommendations to NHTSA. First, to 
reduce the number of students who are 
struck by vehicles illegally passing a 
stopped school bus. NAS recommended 
the establishment of a Federal motor 
vehicle safety standard requiring the 
installation of stop signal arms on all 
new school buses. (The agency has 
published Federal motor vehicle safety 
standard 131, "School Bus Pedestrian 
Safety Devices," which becomes 
effective for all new school buses 
produced on or after September 1, 1992. 
55 FR 20363, May 3, 1991). Second, to 
reduce the number of children who are 
struck by their own school bus, NAS 
recommended that NHTSA "reexamine 
its standards for cross view mirrors to 
determine whether current 
specifications can be modified to give 
the driver a better view of the areas in 
front of and immediately beside the 
bus." 

Federal motor vehicle safety standard 
No. Ill, Rearview Mirrors, (49 CFR 
571.111) currently requires each school 
bus that is not a forward control vehicle, 



i.e., a transit style bus, to have an 
outside cross view mirror of a specified 
size and shape (S9.2), "mounted so as 
to provide the driver a view of the front 
bumper and the area in front of the bus" 
(S9.2(b)). The standard also requires 
each school bus to have an outside 
rearview mirror of unit magnification 
(i.e., flat mirror) on each side of the bus, 
to provide the driver with a view to the 
rear along both sides of the bus (S9.1). 
In addition to meeting the requirements 
in Standard No. Ill, school buses are 
required by nearly every State to be 
equipped with additional mirrors, 
particularly cross view mirrors. 

As noted earlier, an average of 26 
students are killed each year and 283 
are injured each year after being struck 
by their own school bus. These 
incidents are rare. Nevertheless, the 
potential for such tragedies is actually 
quite large because every time a student 
gets on or off a school bus, there is a 
chance that the driver may not see that 
student in the proximity of the bus. 
According to the 1989 NAS report, of 
the 26 students killed as pedestrians 
each year "two-thirds are struck by the 
front of the bus and one-third by the 
rear of the bus, usually the rear wheels." 
A review of specific incidents reveals 
that the fatalities occurred because the 
driver did not see the child in front of 
or to the side of the bus. In many cases 
in which the child was struck by the 
bus's rear wheels, the bus had already 
left the bus stop. In these cases, the 
children were typically running after 
the moving bus and fell under the rear 
wheels. Such incidents cannot be totally 
avoided through changes to the mirror 
requirements, since driver error may be 
a significant cause of many such 
incidents. In addition, once the school 
bus is moving, the driver must focus on 
other driving actions in addition to 
looking into the mirror systems to check 
for students around the outside of the 
bus. However, to reduce the likelihood 
of students being struck by their own 
bus in the school bus loading zone, the 
agency has conducted this rulemaking 
to improve the means available for the 
school bus driver to detect their 
presence around the stopped bus 

The Kansas Department of 
Transportation conducts an annual 
nationwide "School Bus Loading and 
Unloading Survey" which reviews every 
school bus pedestrian fatality. This 
study confirms that a significant, 
although decreasing, number of 
pedestrians are killed by school buses. 
The Kansas data indicate that the 
number of pupils killed nationwide in 
school bus loading zones was 45 in 
1985. 42 in 1986. 32 in 1987, 16 in 1988. 
17 in 1989, and 18 in 1990. The agency 



believes that the decrease in the number 
of school bus loading zone fatalities is 
due to a combination of factors, 
including the use of more and better 
mirrors, the increased use of stop signal 
arms, and improved school bus driver 
and student training. Despite this trend, 
this type of incident remains the most 
common way students are killed in 
school bus-related incidents. Therefore, 
the agency has conducted this 
rulemaking to upgrade Standard No. 
1 1 1 's mirror requirements to reduce 
further the potential for fatalities and 
injuries to students by school buses. 

H. Previous Agency Action 

A. Advance Notice of Proposed 
Rulemaking 

On December 17, 1989, NHTSA 
published an Advance Notice of 
Proposed Rulemaking (ANPRM) 
announcing the agency's interest in 
measures designed to prevent children 
from being struck by school buses 
during and after loading and unloading 
operations. 54 FR 53127. The ANPRM 
asked questions about pedestrian safety 
around school buses to assist the agency 
in deciding whether to pursue 
rulemaking on cross view minor 
systems and other devices designed to 
protect pedestrians from being struck by 
the school bus (e.g., crossing control 
arms, sensors, or video monitors). 
Among the issues presented were: (1) 
The safety need for amending the mirror 
requirements or for requiring additional 
equipment such as crossing control 
arms; (2) the need to develop 
performance requirements to ensure that 
a driver sees or is otherwise aware of 
pedestrians in school bus loading zones; 

(3) the costs of requiring different types 
of or additional mirror systems and of 
requiring other types of equipment; and 

(4) the potential impact of new 
requirements on school bus users 
currently in compliance with FMVSS 
No. Ill and on current State laws that 
would differ from the Federal 
requirements that might be proposed. 

The agency received comments from 
State and local governmental 
organizations, school bus 
manufacturers, mirror and other 
equipment manufacturers, associations, 
and individuals. The commenters 
generally agreed that measures should 
be taken to reduce the number of 
children struck by school buses and to 
improve the view of school bus drivers 
around the school bus while it is in the 
school bus loading zone. -Commenters 
also addressed other issues raised in the 
ANPRM, including the need for devices 
other than mirror systems for increasing 
school bus drivers' awareness of 
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children outside of school buses, the 
benefits from training programs, and the 
costs of the equipment addressed in the 
ANPRM. 

B. Notice of Proposed Rulemaking 

Based on the comments received to 
the ANPRM and the results of NHTSA 
research conducted by the Vehicle 
Research and Test Center (VRTC) on 
school bus mirror performance 
("Ergonomic Research on School Bus 
Cross View Mirror Systems" DOT-HS- 
807-676, August 1990). the agency 
published a Notice of Proposed 
Rulemaking (NPRM) in the Federal 
Register. 56 FR 20171. May 2. 1991. The 
agency had two primary objectives in 
publishing the NPRM: (1) To improve 
the capability of school bus drivers to 
see specified critical areas in front of 
and alongside of school buses in school 
bus loading zones, and (2) to propose a 
performance-oriented standard that 
would replace the existing requirements 
that prevented certain new convex cross 
view mirror designs. The NPRM 
proposed specific performance 
requirements to Standard No. Ill to 
ensure that a seated school bus driver 
could see. either directly or through 
mirrors, certain specified areas in front 
of and alongside of a school bus. The 
proposal specified certain criteria for 
convex cross view mirrors and proposed 
establishing test conditions to ensure 
that the image of an object in a mirror 
had sufficient clarity. The NPRM also 
announced the agency's decision not to 
proceed further with rulemaking to 
require school buses to be equipped 
with other devices such as crossing 
control arms, sensors, or video 
monitors. 

The agency received comments in 
response to the NPRM from State and 
local organizations, school bus 
manufacturers, equipment 
manufacturers and suppliers, 
associations, and other organizations. 
The commenters generally supported 
the proposal but provided suggested 
modifications to various portions of it. 
The agency has considered all the 
comments in developing the final rule. 
The commenters' significant points are 
addressed below, along with the 
agency's response. 

m. Agency Decision 

A. General Considerations 

Based on the docket comments and 
other available information, NHTSA has 
decided to amend Standard No. Ill 
with respect to the field-of-view around 
school buses. This final rule amends the 
standard to require a bus driver to be 
able to see. either directly or through 



mirrors, certain specified areas in front 
of and along both sides of school buses; 
to specify certain criteria for convex 
cross view mirrors; and to establish test 
conditions designed to ensure that the 
image of an object is sufficiently clear. 
Standard No. Ill is also amended to 
include detailed test procedures to 
ensure that a school bus provides 
adequate field-of-view around a stopped 
school bus, thus reducing the risk of 
school buses striking student 
pedestrians. 

Among the issues addressed in this 
notice are the field-of-view performance 
requirements; the placement and 
characteristics of cylinders representing 
the field-of-view requirements: school 
bus mirror systems including both flat 
driving mirrors and convex cross view 
mirrors; specific concerns about convex 
cross view mirrors including 
accommodation distance, 
discontinuities in the surface's slope, 
adjustment, image quality, and labeling 
information about their proper use; 
testing procedures; and the rulemaking's 
anticipated costs and effective date. 

While the final rule essentially adopts 
the provisions proposed in the NPRM. 
the final rule does contain several 
changes as compared to the proposal. 
Among the more important changes are 
that the field-of-view requirements 
include the area near the rear left side 
of the bus, that the test procedure 
specifies the stop signal arm be in the 
retracted position and the front entry 
door be closed during the testing, that 
determining the minimum radius of 
curvature of a mirror be based solely on 
the distance from the driver's eye 
location to the mirror surface, that the 
message about the convex mirror be 
placed inside the vehicle and be 
expanded to be more informative, and 
that testing is allowed at any point 
within a specified area forward of the 
25th percentile adult female driver's eye 
location, instead of four specific points 
relative to the eye location. 

B. Field-of-view requirements 

As explained above, Standard No. Ill 
currently specifies that each school bus 
must have an outside rearview mirror of 
unit magnification (i.e.. a flat mirror) on 
both sides of the bus that "provides the 
driver a view to the rear along both 

sides of the vehicle In addition. 

each school bus. except for forward 
control vehicles, must have one convex 
cross view mirror that complies with 
detailed specifications and "provide(s) 
the driver a view of the front bumper 
and the area in front of the bus." 

The NPRM proposed requiring that a 
school bus driver be able to see, directly 
or through mirrors, test cylinders 



representing students in critical areas 
around the school bus. To effectuate this 
goal, each school bus would be required 
to have mirror systems on both the left 
and right sides of the school bus — a set 
of driving mirrors to view the sides of 
the bus and areas to the rear of the bus, 
and a set of convex cross view mirrors 
to see specified areas at the left front 
comer of the bus, in front of the bus. 
and along the right side of the bus. 
Areas viewable along the bus's right 
side via the two mirror systems would 
be required to overlap, as would the 
areas visible along the bus's left side. 
Along each side, the driver would be 
provided with a view of the ground 
from the front bumper forward, along 
the sides of the bus. and extending at 
least 200 feet rearward from the mirror. 
The NPRM proposed that the driver 
must be able to see the entire top surface 
of the cylinders placed at critical 
locations around the bus. Compared to 
the current requirements for school bus 
mirrors, the proposed field-of-view 
requirements would extend the areas 
which must be visible, provide field-of- 
view requirements applicable to any 
school bus configuration, and provide 
greater objectivity. The NPRM asked 
whether the proposed field-of-view 
requirements, as expressed through the 
placement of cylinders, would 
reasonably represent the locations at 
which school bus pedestrians need to be 
seen by the driver during school bus 
loading and unloading. 

With respect to the field-of-view 
approach, the commenters. including 
the National School Transportation 
Association (NSTA), Transport Canada. 
Mirror Lite. Arizona DOT.(Arizona). and 
the Washington State Superintendent of 
Public Instruction (Washington State) 
believed that this approach was 
appropriate. No commenter opposed the 
proposed approach. Washington State 
commented that the proposal would 
provide a realistic performance standard 
for mirrors. Transport Canada believed 
that there was a need to improve the 
field-of-view for school bus drivers and 
to provide an objective measurement 
method for all mirrors on school buses. 

After reviewing the comments. 
NHTSA concludes that establishing 
performance-based field-of-view 
requirements for school bus mirror 
systems is reasonable and appropriate. 
Such an approach will reduce the risk 
of injury to student pedestrians, while 
affording mirror and school bus 
manufacturers and users greater 
flexibility 
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C. Test Cylinders 

1. Cylinder Placement 

As for the placement of test cylinders 
used to represent student pedestrians, 
the NPRM proposed that they be located 
at specified locations near the bus's 
front wheels, front bumper, locations 
forward of the bus. near the front right 
and left wheels, and near the rear right 
wheel. These proposed locations were 
based on narratives in the NAS report 
and docket comments, the VRTC report, 
the State of Ohio's regulation, and the 
Eleventh National Conference of School 
Transportation. Nevertheless, unlike 
Ohio's regulation and the Eleventh 
National Conference's specification. 
NHTSA proposed specific locations and 
test procedures for showing compliance 
with the requirements. In requesting 
comments about whether the proposal 
reasonably represented locations where 
student pedestrians are struck by school 
buses, the agency expressly asked 
whether the area near the left rear 
wheels poses a safety problem. 

While commenters generally 
supported the proposed locations for the 
test cylinders, some commenters 
addressed whether cylinders should be 
placed at certain additional locations 
around the school bus. 

Several commenters, including the 
National PTA. Blue Bird. Mirror Lite, 
the West Virginia Department of 
Education (West Virginia). NSTA. 
Washington State, and Arizona, stated 
that a view down the left side of the bus 
was important. No commenter stated 
that a view of the left side of the bus was 
unnecessary. Mirror Lite cited fatalities 
in Michigan and Texas to support the 
view that incidents along the bus's left 
side, although uncommon, do occur. In 
recommending that the field-of-view be 
the same for both sides of the bus, 
Mirror Lite commented that the cost of 
such a requirement would be the same 
and that drivers prefer mirrors to be 
matching on the right and left, rather 
than having two different fields-of-view. 

After reviewing the comments, 
NHTSA has concluded that the field-of- 
view on the left side of the bus should 
be extended back to the ground near the 
left rear wheel. While the agency 
acknowledges that children are 
infrequently struck near the left side of 
the bus, the agency notes that such 
incidents do occur. Accordingly, by 
requiring test cylinders to be placed by 
the left rear tire, the amendments will 
increase the likelihood that the new 
school bus mirror requirements can 
prevent these incidents as well. 

The agency conducted mirror 
evaluations on both conventional and 
transit-style school buses indicating that 



left side mirror systems designed to 
meet the proposed field-of-view 
requirements for the left front comer 
and the front of the school bus would 
also be able to provide a view of test 
cylinders located at least six feet to the 
left of the left rear wheel without any 
adjustments to the mirrors. 
Additionally, based on the agency's 
review of current mirror systems, the 
agency anticipates that the mirrors on 
the left and right side of the bus will be 
symmetrical (i.e., a mirror designed to 
view the right side of the bus will also 
be able to view the left side of the bus 
when mounted on the left front of the 
bus). Based on the above, the agency has 
modified the final requirements to 
include additional test cylinders located 
one foot and six feet to the left of the 
left rear axle. 

Although a cylinder located twelve 
feet to the right of the rear axle on the 
bus' right side is required to be visible, 
NHTSA believes that is not necessary to 
require that a test cylinder located 
twelve feet to the left of the rear axle be 
visible. For a school bus on the side of 
the road in a loading zone, a cylinder 
located twelve feet to the left of the left 
side of the bus would represent a 
student standing a full traffic lane from 
the bus. The agency believes that it is 
unlikely that a student would be in such 
a position when the school bus starts to 
depart from the loading zone. In 
localities where school buses stop in a 
traffic lane, a cylinder located twelve 
feet from the left side would represent 
a child on the other side of the street on 
a two lane street. 

During the course of its mirror 
evaluations, the agency observed that, in 
some cases, the cylinders at the left rear 
axle of the school bus were either 
partially or fully blocked from view by 
the extended stop signal arm. Visibility 
depended on the bus body type and the 
location of the stop signal and the left 
side cross view mirror. In contrast, the 
test cylinders were visible when the 
stop arm was retracted. The agency also 
noted that the test cylinders at the right 
rear axle were either partially or fully 
blocked by the door when an outward- 
opening front entry door was open 
Based on these observations. NHTSA 
has decided that the test procedure will 
specify that the stop signal arm be in the 
retracted position and the front entry 
door be closed. This procedure 
recognizes that school bus drivers must 
close the door, which retracts the stop 
signal arm, and then view the mirrors to 
ensure that no students are in danger 
around the bus before the school bus 
leaves the loading zone. If the driver 
attempted to view the areas around the 
bus before closing the door and 



retracting the stop signal arm the stop 
signal arm would also block tne driver's 
view of the road, thus impairing many 
driving decisions. 

Blue Bird commented that placing test 
cylinders ]. K. and L on a plane one foot 
away from the bus would be more 
appropriate than the proposed two foot 
distance because the two foot location of 
cylinder L would provide only limited 
visibility adjacent to the rear wheel. 
(The agency notes that cylinder L in the 
NPRM is cylinder N in the final rule.) 
Blue Bird commented further that a one 
foot distance from the most outboard 
edge of the front bumper for cylinders 
) and K would help ensure adequate 
visibility near the front wheels. The 
agency agrees with this comment and 
has revised the location requirements 
accordingly. 

Blue Bird commented that there were 
no proposed requirements for the 
visibility of cylinder M, which is 
located six feet from the right side of the 
bus at the rear wheel. (The agency notes 
that cylinder M in the NPRM is cylinder 
O in the final rule.) That was an 
oversight in the NPRM, and a provision 
about cylinder M is included in the final 
rule's requirements for mirror System B. 

NSTA suggested that a test cylinder 
be added to the area directly to the rear 
of the service door. After conducting 
mirror evaluations, the agency has 
concluded that locating a test cylinder 
to the rear of the service entry door 
would not be necessary since mirror 
systems that provide a view of cylinders 
K and L would also provide a view of 
the rear side of the service entry door. 

Transport Canada believed that 
because it is theoretically possible for 
blind spots to exist in some areas 
between cylinders in front of the bus, 
NHTSA should specify areas whose 
perimeters would be defined in terms of 
cylinder locations that must be seen, 
rather than simply the cylinders 
themselves. In the course of this 
rulemaking, agency staff have evaluated 
a variety of mirror systems on both 
conventional and transit-style school 
buses. In all cases where the test 
cylinders could be seen and identified 
in a mirror system, the full ground areas 
around and between the cylinders could 
be seen. The agency notes that while a 
blind spot could occur when looking at 
a single mirror, such blind spots were 
eliminated when viewing the entire 
mirror system. Although it might be 
theoretically possible for a blind spot to 
exist between test cylinders, the agency 
believes such situations would be 
extremely rare. 

The New York State Senate 
Committee on Transportation (New 
York) believed that the requirements in 
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S9.2 for the System A driving mirrors on 
the right side of the bus should have a 
field-of-view that extends twelve feet 
out from the side of the bus, not just two 
feet out, to provide the driver with 
adequate warning time that a pedestrian 
contact is imminent. The agency notes 
that the requirements in S9.2 are 
primarily for the driving mirror system 
which must include at least one mirror 
of unit magnification. Such a mirror 
could not be adjusted to provide a view 
that included the side of the bus and a 

f>oint twelve feet out from the rear axle 
ine unless it were unusually large in 
size. Yet, such a large mirror would 
create its own large blind spot. The 
requirements for System B convex cross 
view mirrors, which axe pedestrian 
detection mirrors, already provide the 
seated driver with information about 
individuals that may be as close as 
twelve feet from the side of the school 
bus. Accordingly, because the mirror 
that would be necessary to 
accommodate New York's request 
would have safety trade-offs and 
provide redundant performance, 
NHTSA has decided not to change the 
proposed requirements for S9.2 in this 
rule. 

2. Cylinder Dimensions 

The proposed provisions about the 
test cylinders used to represent student 
pedestrians specify that they be one foot 
high and one foot in diameter and 
require that their entire top surface be 
visible. The agency based this proposal 
on the VRTC report's recommendation 
that measurements be made near ground 
level and on accounts in the docket 
explaining that children struck by 
school buses were low to the ground. 
Additionally, narratives in the 1989 
NAS report and the mirror requirements 
from Ohio support the concept of using 
some sort of three-dimensional 
representation of a small child. An 
exception to the one foot requirement 
would be that the cylinder placed 
twelve feet to the right of the rear right 
wheel, would be three feet high and one 
foot in diameter. The agency believed 
that this cylinder needed to have such 
dimensions to evaluate elongation. 

Several commenters. including NSTA, 
Mirror Lite, and Thomas Built, 
supported the proposal to require the 
driver to view the cylinder's entire top. 
NSTA commented that this requirement 
would help ensure that the driver is 
provided with a complete enough image 
to enable the driver to identify student 
pedestrians in the mirror. After 
evaluating new generation mirrors and 
some older mirrors which they consider 
to be "marginal." Thomas Built 
determined that only the new mirrors 



could meet the cylinder viewing 
requirements. This led Thomas Built to 
conclude that viewing the top of the 
cylinders is a satisfactory requirement. 

A few commenters were concerned 
that the proposed test cylinder was not 
adequate for ensuring that all of the 
critical areas of the ground would be 
visible. Washington State believed that 
by focusing on the cylinder's top, the 
proposed visibility test may be 
inadequate because it ignores contact at 
the ground level. Lo-Mar and Blue Bird 
believed that the view of the ground is 
not ensured through the use of one foot 
high cylinders. Accordingly, these 
commenters recommended that 
cylinders be replaced with one foot 
diameter flat discs. 

After considering the comments about 
test object's dimensions. NHTSA has 
concluded that one foot tall cylinders 
better represent real-world situations 
than flat discs. In the majority of loading 
zone incidents, children struck and 
killed by school buses were either 
standing or bending over, according to 
the Kansas Department of 
Transportation's "1989 School Bus 
Loading & Unloading Survey." 
Therefore, the agency believes that most 
students who are struck by a school bus 
are at least one foot above the ground. 
Even children who have fallen are above 
ground level because their body 
thickness at their head or torso is at 
least six inches. If children have fallen, 
the agency expects that they will be 
attempting to get back up, which also 
adds height. The agency's mirror system 
evaluations further indicate that a three 
dimensional object such as the one foot 
tall test cylinder more accurately 
represents real-world situations than a 
flat disc. In addition, the cylinder 
facilitates testing by providing a more 
practicable means for demonstrating the 
ability of mirrors to view areas around 
the outside of the bus. The three 
dimensional cylinder also makes the 
relative image quality easier to 
ascertain. 

Mirror Lite commented that the 
cylinders should be of a readily 
available design to facilitate testing and 
to avoid discouraging manufacturers 
from conducting the test. This view led 
Mirror Lite to recommend using bright 
orange 18" traffic cones. Washington 
State requested that along with 
establishing a requirement for the 
manufacture of new buses and 
equipment, the standard should also 
provide an ongoing performance 
standard for the end user (e.g.. 
mechanics and bus drivers). Similarly, 
Ann Arundel County (Maryland) Public 
Schools explained that they were 



interested in incorporating the test 
cylinder grid into its training program. 

As for Mirror Lite's comment about an 
18" traffic cone, NHTSA believes that 
such a device is too tall to represent a 
child who may be bending over or has 
fallen down. The agency nevertheless 
agrees with Mirror Lite that having a 
readily available test object will assist 
States and local school districts in 
evaluating mirrors and training school 
bus drivers. The agency believes that the 
one foot cylinder is a reasonable size 
and shape that should be easy to obtain 
or fabricate. The agency also notes that 
the one foot test cylinder is only 
required for compliance test purposes, 
and that anyone desiring to build a test 
lane can substitute another test object 
when conducting evaluations or 
training. 

While generally supporting the 
performance requirements for mirror 
System B, Blue Bird recommended an 
alternative requirement which defined 
the bounds of specific geometric areas 
on the ground outside the school bus 
which would have to be seen. Among 
Blue Bird's criticisms of the proposal 
were the use of a cylinder rather than a 
disc, the need to reduce the distance 
between the test cylinders and the bus 
to one foot, the need to include cylinder 
M in the performance requirements, and 
the need to include visibility 
requirements for the left side of the bus. 
Since all of these items have been 
addressed above and all but the use of 
a disc were adopted, the agency does 
not believe Blue Bird's recommended 
alternative is necessary. 

3. Cylinder Color 

The NPRM proposed that the test 
cylinders be a color which provides a 
high contrast with the surface on which 
the bus is parked. According to the 
VRTC report, such a contrast would 
facilitate compliance testing. While the 
proposal did not specify a particular 
color, the agency requested comments 
about what color would provide a high 
contrast with the ground and whether a 
given color should be specified. 

Several commenters addressed the 
appropriate color and design of the test 
objects. NSTA suggested that rather than 
having a high contrast color, the 
cylinder should be a color that blends 
into the surroundings, believing that 
visibility becomes a problem when a 
child blends in with the surroundings 
(e.g., the bus itself, pavement). New 
York favored replacing the cylinders 
with two dimensional cutouts of 
children and adults with colors that are 
representative of clothes typically used 
by school children or adults. 
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Other commenters believed that the 
test cylinder should be a bright color. 
Mirror Lite recommended using bright 
orange traffic cones. Thomas Built 
explained that its mirror tests are 
conducted using bright colored 
cylinders, e.g., safety orange sides with 
lime green tops and black letters. R&R 
Rerearch recommended that to make the 
test procedure less vague, the color of 
the test cylinders should "be specified 
either quantitatively (i.e., the percent 
contrast) or qualitatively by specifying 
the color of the cylinders." 

After reviewing the comments and its 
own mirror evaluations. NHTSA has 
decided that the test cylinder must 
provide a high contrast with the surface 
on which the bus is parked. The agency 
believes that having such a high contrast 
will facilitate compliance testing. 
Nevertheless, the agency has 
determined that it would be 
inappropriate and unnecessary to 
specify a given color for the test 
cylinder. The agency has no information 
to suggest that one color would be more 
appropriate for a test cylinder than any 
other color. The agency believes that 
specifying a single color would 
complicate the standard without 
providing any significant corresponding 
benefits. 

D. School Bus Minor Systems 

1. General 

Standard No. Ill currently requires 
school buses to be equipped with two 
types of mirror systems: (1) An outside 
rearview mirror of unit magnification 
["flat mirror") of not less than 50 square 
inches of reflective surface on each side 
of the bus; and (2) one convex cross 
view mirror. In practice, buses are 
equipped with a flat driving mirror on 
each side of the bus, two or more 
convex cross view mirrors, and typically 
at least one supplemental convex mirror 
mounted near each flat mirror and 
designed to serve as an additional 
driving mirror. Convex driving mirrors 
are typically about four inches in 
diameter and have a radius of curvature 
(ROC) greater than 35 inches. These 
larger radii of curvature mirrors have 
much greater image clarity than the 
convex cross view mirrors mounted on 
the front of the bus and therefore can 
safely be used as driving mirrors. All 
mirror systems are used by drivers to 
see students in the loading zone around 
buses, although the flat mirrors and the 
supplemental convex driving mirrors 
are primarily designed to serve as 
driving mirrors. 

The NPRM proposed to modify the 
current requirements for both types of 
mirror systems so that each school bus 



would be equipped with two mirror 
systems on each side of the bus: (1) A 
system that includes flat driving mirrors 
of unit magnification and optional 
convex driving mirrors (designated as 
"System A") and (2) a system that 
consists of convex cross view mirrors 
for student detection during loading and 
unloading (designated as "System B"). 
The areas viewable along both sides of 
the bus via the two mirror systems 
would be required to overlap on each 
side, providing the driver with a view 
of the ground in front of and along both 
sides of the bus and extending at least 
200 feet rearward from the driving 
mirror. Because the agency recognized 
that most current driving mirror systems 
on school buses consist of both a flat 
mirror and a convex mirror, the NPRM 
included language that "one or more 
mirrors" could be used to meet the 
requirements of S9.2 for System A 
mirrors. 

2. Driving Mirrors — System A Mirrors 

As for System A mirrors, the NPRM 
proposed making the current 
requirements for such mirror systems 
more objective and expanding the field- 
of-yiew to include a larger area. 
Specifically, the NPRM proposed 
amending section S9.2 to require that 
the driver have a view at least 200 feet 
to the rear and at least two feet to the 
right of the right side of the bus. The 
NPRM explained that the proposed 
requirements reflect the findings of the 
11th National Conference on School 
Transportation and accounts in the NAS 
report and docket that a significant 
number of incidents occur by the right 
rear wheels of school buses. 

In responding to the NPRM's proposal 
about System A mirror systems, several 
commenters. including Mirror Lite. 
Thomas Built. Transport Canada, and 
Blue Bird, appear to nave 
misunderstood the proposed 
requirements of S9.2. Based on their 
comments, it appears that they believe 
the system's flat mirror portion by itself 
would have to comply with the 
requirement that the view of the "area 
of the ground which extends rearward 
from the mirror surface I must be] not 
less than 200 feet." The agency wishes 
to clarify that the flat mirror by itself 
need not comply with S9.2. The 
proposed requirements were for a 
"mirror system" (emphasis added) 
which could include both a flat mirror 
and a convex mirror. Accordingly, to 
comply with S9.2. it is permissible for 
the convex portion of the mirror system 
to provide some portions of the required 
field-of-view. 

The agency believes that it is 
unnecessary to expressly require the 



installation of a convex mirror for the 
driving mirror system. Since the 
proposed revisions to Standard No. ill 
are performance-oriented, not design- 
oriented, manufacturers can choose 
whatever mirror system they believe is 
best. Avoiding unnecessary restrictions 
facilitates the introduction of future 
technological improvements in mirror 
systems. 

Blue Bird suggested modifying S9.2(c) 
by- establishing specified zones along 
both sides of the bus which would have 
to be viewable to the seated driver. As 
explained in the section on test 
cylinders, the agency believes that 
establishing field-of-view requirements 
through test cylinders at specific 
locations around a school bus provides 
a more realistic simulation of real-world 
school bus operations than establishing 
geometric zones. 

Blue Bird also commented that 
establishing minimum permissible radii 
for convex mirrors used in proposed 
mirror System A could be detrimental to 
the performance requirements being 
proposed. The agency notes that neither 
the NPRM nor the final rule included 
provisions about minimum radii of 
curvature for System A mirrors. The 
same is true for System B mirrors. 

3. Convex cross view mirrors— System B 
Mirrors 

a. General. S9.2(a) of Standard No. 
Ill currently contains detailed 
specifications about the characteristics 
of convex cross view mirrors, including 
minimum and maximum permissible 
radii of curvature., minimum surface 
areas, and restrictions for convex 
mirrors with non-uniform radii. The 
current standard only requires one 
convex cross view mirror. 

The NPRM proposed that a cross view 
mirror system (System B) be provided 
on both sides of a school bus to ensure 
that seated drivers have a complete view 
of all critical areas in front of and along 
both sides of the bus that are not within 
their direct field-of-view. The NPRM 
also included a requirement that "(TJhe 
view of the ground provided at the 
driver's eye location by system B shall 
overlap with the view of the ground 
provided by system A." The agency 
proposed to delete the current 
specifications for convex mirrors, 
believing that this action would permit 
States and local school districts to use 
a wider variety of mirrors. 

The NPRM addressed several 
subissues about convex cross view 
mirror characteristics, including 
accommodation distance (Le., the 
distance at which people can focus on 
images in mirrors), discontinuities in 
the mirror surface's slope, adjustment. 
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informational labeling, and image 
quality. 

In addition to general questions about 
convex cross view mirrors, the agency 
specifically asked about whether a 
minimum permissible radius of 
curvature should be specified, whether 
convex cross view mirrors should be 
used for driving purposes, and whether 
the upper portion of convex mirrors 
should be cut off or blackened out to 
reduce the amount of glare reflected into 
the driver's eye. 

All commenters supported using 
convex cross view mirrors to view areas 
outside of school buses. Commenters 
also addressed specific points about 
particular mirror systems. Mirror Lite 
believed that wide-angle cross view 
mirrors are better than multiple 
conventional mirrors because having 
multiple mirrors would result in 
confusion as to which mirror is showing 
what image. 

Several commenters, including 
Thomas Built and Blue Bird, stated that 
in practice, convex cross view mirrors 
are used for driving purposes. Thomas 
Built and Blue Bird commented that 
certain convex cross view mirrors 
should not be used as driving mirrors. 
These comments are addressed later in 
this preamble in the section discussing 
an instructional message for the proper 
use of convex cross view mirrors. 

Several commenters responded to the 
agency's question in the NPRM about 
cutting off or blackening out the cross 
view mirror's upper portion. The 
Arizona DOT opposed cutting off or 
blackening out any portion of the 
convex cross view mirror, believing that 
all portions of the mirror provide some 
benefit if properly adjusted and used. In 
contrast, Washington State, the 
Tennessee DOE, Florida, the Sloan 
Company, and Mirror Lite believed that 
the top portions of convex cross view 
mirrors serve no useful purpose and 
should be eliminated. Mirror Lite stated 
that the "market place has determined 
the upper portion of the mirror is of no 
value and may be a distraction to the 
driver." 

Notwithstanding the comments 
favoring the elimination of the top 
portion of convex cross view mirrors, 
NHTSA believes that there is no 
conclusive information to support this 
approach. Additionally, there is no 
information available for determining 
what specific areas of mirrors should be 
cut off or blackened out. This type of 
requirement would also make the 
standard more design restrictive than 
the agency believes is desirable. In 
addition, Mirror Lite's claim that the 
"marketplace" has determined the need 
for blackening out such mirrors does not 



appear to be accurate, since several 
convex mirrors without blacked-out 
areas are apparently being successfully 
sold in the marketplace. However, if 
certain mirror areas are found to be 
inefficient, then the agency anticipates 
that the marketplace will make 
judgments on the efficacy of various 
mirror systems and that those judgments 
will be reflected in future mirror 
designs. Since no information was 
produced to suggest that the upper 
portions of cross view mirrors were 
dangerous to a driver's view of 
pedestrians, the agency has decided not 
to establish limitations on the field-of- 
view coverage provided by a cross view 
mirror. The agency believes that 
individual State and local school 
districts are capable of evaluating mirror 
systems that meet these standards and 
selecting those which best meet their 
needs, including, if they so chose, 
mirrors from which the top portions 
have been eliminated. 

b. Accommodation distances. The 
NPRM proposed a new provision that 
would require that the distance from the 
center of each convex cross view mirror 
to the center point of the driver's eye 
location, plus one-half the smallest 
radius of curvature of the mirror surface 
be at least 39 inches. The agency based 
this proposal on the VRTC report's 
finding about accommodation distances, 
i.e., the finding that older people have 
greater difficulty focusing on nearby 
objects, especially in convex mirrors 
with small radii of curvature. According 
to the VRTC report, if the distance 
between the driver and the image in the 
mirror is less than 40 inches, drivers 
over 40 years old may see a blurred 
image. 

Several commenters supported the 39 
inch accommodation distance, believing 
that such a requirement is feasible. 
Thomas Built, R & R Research, and 
Mirror Lite stated that the 39 inch 
distance between the driver seat to the 
mirror is acceptable for most currently- 
produced buses. Nevertheless, R & R 
Research, along with NSTA. questioned 
whether transit type school buses could 
be equipped to comply with the 39 inch 
requirement. Neither NSTA nor R & R 
Research provided any specific 
information to support their concerns 
about transit buses. 

Blue Bird disagreed with the 39 inch 
requirement, stating that it would be 
difficult to measure accurately and 
might hinder mirror performance and 
innovations. Blue Bird opposed having 
restrictions on the mirror's location, 
claiming that the agency does not 
restrict the locations of other bus 
components such as gauges, switches, 
and lights. 



Based on the available information, 
including the agency's evaluations of 
the comments and various mirror 
systems, NHTSA has decided to adopt 
the proposed accommodation distance 
requirement with certain modifications. 
In evaluating various mirror systems on 
both conventional and transit-style 
school buses, NHTSA has found that 
these mirrors are always capable of 
complying with the proposed 39 inch 
requirement of S9.3(b)(2) when 
mounted at locations consistent with 
the mirror manufacturers' 
recommendation. The agency also notes 
that the concerns expressed by NHTSA 
and R&R Research about transit-style 
school buses not being able to meet such 
a requirement were not shared by the 
school bus and mirror manufacturers 
commenting on this issue, all of whom 
stated that the requirement could be 
met. Blue Bird did not claim that the 
proposed 39 inch requirement could not 
be met, only that it would be difficult 
to measure accurately. Also, Blue Bird 
appears to disagree with the proposed 
requirement on a philosophical basis, 
i.e.. since NHTSA does not establish 
restrictions on the location of other 
components of the bus used during its 
operation. 

In evaluating the proposal, NHTSA 
has measured the distances from the 
driver's eye location to the mirror 
surface on a number of school buses, 
including transit style buses, and has 
found it to be a straight-forward task 
that gets easier the more it is done. The 
aspect of the measurement that required 
the most effort was establishing the line 
of sight through a window and then 
measuring that line. The use of standard 
tape measures, one used to measure the 
distance from the mirror to the window 
and the other to measure the distance 
from the window to the eye location, 
worked well for establishing the line of 
sight and measuring it. The thickness of 
the window was then added to the 
measured distances. A more elaborate 
test setup could be established using a 
laser or high intensity light beam to 
establish the line of sight. Based on the 
agency's experience in measuring mirror 
distances, the degree of accuracy is not 
that critical since all of the mirror 
distances were well over 39 inches. 

However, NHTSA agrees with the 
commenters that determining the 
minimum radius of curvature of a 
mirror may be a difficult and time 
consuming task. Accordingly, the 
agency has modified the final 
requirement so that the eye 
accommodation distance is based solely 
on the distance from the driver's eye 
location to the mirror surface. 
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The proposed requirements in 
S9.3(b)(2) have been modified to read as 
follows in this final rule: "Each mirror 
shall be located such that the distance 
from the center point of the eye location 
of a 25th percentile adult female to the 
center of the mirror surface shall be at 
least 37.5 inches." To repeat, the 
proposed requirement was for the 
distance from the center of each convex 
cross view mirror to the center point of 
the driver's eye. plus one-half the 
smallest radius of curvature of the 
mirror surface, to be at least 39 inches. 
While the proposal's provision about 
adding "one-half the smallest radius of 
curvature" to the distance from the 
driver's eye to the center of the mirror 
is no longer expressly part of the 
specified measurement, the agency 
derived the 37.5 inch distance in this 
final rule using the proposed 
combination of distance between the 
driver's eye and the mirror and one-half 
the^ radius of curvature of the mirror. 

lhe 37.5 inch minimum was derived 
as follows. Of all the mirrors used in the 
VRTC report, the smallest radius of 
curvature (and thus the one with the 
poorest image quality) was 3.41 inches. 
Assuming that the design radius of 
curvature of future mirrors would not be 
less than 3 inches, then one-half of that 
radius of curvature would be 1.5 inches. 
Subtracting 1.5 inches from the 39 inch 
proposed requirement leaves 37.5 
inches. The final rule accordingly 
accounts for accommodation distances 
in worst case situations, just as the 
proposal did. but simplifies the 
calculation. 

NHTSA disagrees with Blue Bird's 
comment that mirror location should 
not be regulated because the location of 
other components (i.e.. gauges, 
switches, and lights) in the bus are not 
regulated. The agency believes that to 
ensure the safety of student pedestrians, 
the images in school bus mirrors, 
particularly convex mirrors, cannot be 
blurred for any driver. That same level 
of concern is not necessary for clearly 
seeing a gauge or switch, since seeing 
such devices is not as critical for 
student safety as viewing a mirror 
system. Also the inherent nature of 
convex mirrors, which reduce the size 
and elongate the image of the reflected 
object, make mirror images more 
difficult to see and use. By contrast, the 
task of identifying gauges and switches 
is comparatively straightforward. 

Arizona DOT commented that school 
buses should be equipped with forward 
mount driving mirrors on the left side, 
in lieu of the low mount driving mirrors 
currently being used by many districts. 
Arizona stated that this requirement "is 
needed in order for the mirror to be at 



least 39" from the driver's eye." NHTSA 
notes that Arizona appears to have 
misinterpreted the provision's 
applicability, because the minimum 
accommodation distance applies only to 
convex crossview (System B) mirrors, 
not to driving (System A) mirrors. 
Although the Arizona comment is 
related to driving mirrors, instead of the 
cross view mirrors, it illustrates that 
different cross view mirror mounting 
locations may be necessary on some 
types of school buses to meet the 
accommodation distance requirement. 

c. Discontinuities in a mirror surface's 
slope. Standard No. Ill currently 
prohibits discontinuities in a mirror 
surface's slope. The NPRM proposed 
retaining this requirement, but 
redesignating it S9.3(b)(3). The proposal 
explained that prohibiting mirror 
discontinuities would prevent mirrors 
in which the slope or surface of the 
mirror was concave, thus protecting 
against poor image clarity. 

All those commenting on this issue, 
i.e.. NSTA. Mirror Lite. Thomas Built 
Buses, and New York State, agreed that 
retaining the current prohibition on 
mirror discontinuities is necessary. 
Accordingly, the final rule adopts this 
provision. 

Mirror Lite suggested that the agency 
use the term "diminishing image" 
instead of "distortion" to describe the 
image quality provided by cross view 
mirrors. It stated that distortion is a flaw 
in the mirror surface that can be found 
in any type of mirror. After reviewing 
the comment, the agency agrees with 
Mirror Lite and has decided to use the 
phrase "image clarity" rather than 
"distortion" in the preamble 
Nevertheless, the agency notes that this 
term is not in the regulator)' test 

d. Mirror supports and adjustment. 
Standard No. Ill currently requires 
each fiat mirror and each convex cross 
view mirror to be installed with a stable 
support. The NPRM proposed that each 
convex cross view mirror "be installed 
with a stable support designed to 
dampen vibration." This requirement is 
intended to ensure a clear and properly 
focused image by preventing mirrors 
from vibrating unreasonably and by 
reducing the likelihood that mirrors 
become misaligned. Comments to the 
ANPRM explained that such 
misalignment reduces a drivers ability 
to see children in potentially dangerous 
locations around a stopped school bus. 

The NPRM asked the following 
questions about mirror stability: 

(1) Could the requirements be made 
more precise?: 

(2) Is is necessary to require 
adjustable mounting brackets for all 
types of cross view mirrors?: and 



(3) Do non-adjustable brackets reduce 
the amount of vibration of the mirror 
while driving or idling? 

Commenters disagreed about the need 
for requiring mirrors to have stable 
supports. NSTA and Thomas Built 
believed such requirements were not 
needed, with Thomas Built stating that 
most current mirror mounting systems 
provide a stable yet easily adjustable 
mirror system. In contrast. Washington 
State and Transport Canada supported 
the proposal to require stable supports. 
Transport Canada favored an objective 
test to evaluate the stability of mirror 
brackets for cross view mirrors but had 
no particular recommendations to 
increase the requirement's precision. 
Washington State supported the 
proposed regulatory language, agreeing 
that vibration can significantly harm 
image quality. Nevertheless. 
Washington State suggested that 
additional language be included stating 
that if a mirror adjustment mechanism 
is necessary, it should be designed so 
that vibrations would not misalign the 
mirror. Arizona explained that its draft 
State mirror requirements would specify 
that cross view mirrors "shall be easily 
adjustable but be rigidly braced to 
reduce vibration." 

Commenters discussed the types of 
mirror adjustment mechanisms 
currently being used. Some mirror 
systems have both adjustable brackets 
and mirrors, some only have adjustable 
mirror portions, and others only have 
adjustable brackets. Mirror Lite. Flynn. 
and Sloan believed that mirrors should 
be adjustable. Tennessee, Arizona, and 
Blue Bird believed that mirrors should 
have adjustable brackets. Blue Bird 
commented that properly tightened 
adjustable brackets become rigid and 
thus perform the same function as non- 
adjustable brackets. 

After considering the commenters' 
varying views. NHTSA has determined 
that Standard No. Ill's existing 
requirements for mirror stability are 
appropriate, and they are adopted in 
this rule. The agency recognizes that 
different mirror manufacturers have 
developed various types of mounting 
brackets and mirror mountings that 
employ different degrees of adjustability 
or non-adjustability. There is no 
evidence in the comments to the docket, 
or in any of the mirror evaluations the 
agency has conducted, that the 
proposed requirements could be made 
any more precise. NHTSA notes that 
Standard No. Ill currently requires 
"stable support" for both inside and 
outside mirrors on all types of vehicles, 
not just school buses. The agency 
believes that these requirements should 
be retained for school buses. While a 
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more precise requirement is not 
possible, the agency believes it is 
important to retain a requirement for 
mirror stability in the standard as a 
means of highlighting the importance of 
mirror stability to mirror performance. 

One change from the proposal is 
prompted by Transport Canada's 
comment that the stability requirements 
should also apply to the System A 
mirrors. As Transport Canada stated. 
Standard No. Ill's existing 
requirements for school bus outside 
rearview mirrors include "stable 
supports." The agency agrees that the 
stability requirements should continue 
to apply to System A mirrors, and the 
final rule's requirements have been 
modified accordingly. 

Additionally. NHTSA notes that on 
April 26. 1991. it revised Guideline #17 
to state "that all school buses shall have 
a system of mirrors that conforms to the 
school bus requirements of FMVSS No. 
111." (56 FR 19270) While this 
amendment means that the most current 
requirements in Standard No. Ill are 
applicable, the agency has decided to 
issue elsewhere in today's Federal 
Register a conforming amendment to 
clarify this situation. In particular, the . 
conforming amendment deletes the 
outdated requirements referring to the 
30 inch rod test in Guideline #17. 

e. Informational label on using cross 
view mirrors for driving purposes. The 
NPRM discussed the agency's concern 
about using convex cross view mirrors 
as driving mirrors. These concerns were 
based on the agency's belief that the 
inherently poor image clarity and image 
size reduction characteristics of highly 
convex mirrors make such mirrors 
inappropriate for driving purposes. In 
addition, the reaction time is slower for 
drivers using several mirror systems 
each with significantly different radii of 
curvature. Such mirrors may not 
provide the driver with a consistent 
reference point with respect to the 
location of images in the various 
mirrors. Accordingly, the NPRM 
proposed that mirrors with an average 
radius of curvature less than 35 inches 
be marked with the following message: 

THIS MIRROR IS NOT DESIGNED FOR USE 
WHILE THE VEHICLE IS IN MOTION." 

The NPRM identified three issues 
about these informational requirements: 
(1) The need for such a message; (2) the 
message's content; and (3) the message's 
location. As to location, the agency 
proposed that the message be placed 
directly on the mirror, but requested 
comments about other possible 
locations. 

Regarding the need for an 
informational message on convex cross 



view mirrors, only NSTA and Thomas 
Built Buses believed that a message was 
unnecessary. NSTA -stated that the 
message could impair the mirror's 
effectiveness and distract the driver. 
NSTA and Thomas Built said that the 
message was unnecessary because they 
believed that driver training would be 
more effective than a label whose 
benefits were questionable. 

All other commenters supported 
having an informational label either 
expressly (Mirror Lite, R&R Research, 
Washington State, and Sloan Company) 
or implicitly (Transport Canada. Anne 
Arundel County Schools. Nhw York 
State. Tennessee DOE. Arizona DOT, 
Lo-Mar, and Blue Bird) by not objecting 
to the label, while commenting on the 
location, size, or wording of the 
warning. R&R Research stated that an 
informational label was necessary 
because in practice drivers use cross 
view mirror systems to gain information 
on traffic conditions around the bus. 

After considering the comments, 
NHTSA has determined that a message 
explaining the proper use of convex 
cross view mirrors is necessary since 
some drivers use these mirrors for 
driving purposes. The agency is aware 
that properly trained drivers will have 
been taught that these mirrors are for 
pedestrian detection purposes only. 
Accordingly, NHTSA believes that the 
label will serve more as a reminder 
message rather than as an 
"instructional" message for those 
drivers trained in the proper operation 
of school buses and use of mirror 
systems. The agency believes that the 
message will also benefit untrained 
drivers, by informing them about the 
mirror system's proper use. 

As to the content of the message. R&R 
Research commented that the label 
should communicate two things: the 
correct action required of drivers, and 
the potential consequences of 
inappropriate behavior. NHTSA agrees 
with R&R's comment that a more 
positive, informative message would 
provide greater potential safety benefits 
than the proposed one. Specifically, the 
message adopted in the final rule 
explains what action should be taken 
(i.e.. use the mirror to detect 
pedestrians), what action should not be 
taken (i.e., do not use the mirror to view 
traffic), and why the mirror should not 
be used inappropriately (i.e.. the images 
do not accurately show another 
vehicle's location). Accordingly, the 
message required by the final rule has 
been changed to read as follows: 

"USE CROSS VIEW MIRRORS TO VIEW 
PEDESTRIANS WHILE BUS IS STOPPED. 
DO NOT USE THESE MIRRORS TO VIEW 
TRAFFIC WHILE BUS IS MOVING. IMAGES 



IN SUCH MIRRORS DO NOT ACCl LATELY 
SHOW ANOTHER VEHICLE'S LOCATION " 

Many commenters addressed the 
proper location for an informational 
message about cross view mirrors. Only 
Anne Arundel County favored placing 
the message on the mirror itself, 
claiming that placing this message 
elsewhere inside or outside the bus 
would create problems since many 
buses already are required to contain 
several messages. 

All other commenters. including R&R 
Research, New York State, Lo-Mar. 
Arizona DOT. Tennessee DOE, 
Transport Canada. Washington .State, 
and Mirror Lite, recommended that the 
message be placed inside the school bus 
near the driver instead of on the cross 
view mirror itself. Commenters stated 
that a message placed directly on ths 
mirror would be difficult to read and 
would obstruct some images, thus 
adversely affecting mirror performance 
Tennessee DOE stated that the message 
should be placed on or near the 
instrument panel. New York State 
favored including the message on a 
sticker attached to the bus in the line of 
sight of the driver when observing the 
mirror. R&R Research favored placing 
the message inside the bus either on the 
instrument panel or near the interior 
rear view mirror. 

After considering the above 
comments. NHTAS has decided that the 
message should be located inside the 
school bus near the bus driver instead 
of on the convex cross view mirror. The 
agency agrees with the comments that a 
message placed directly on the mirror 
would be difficult to see and would 
reduce mirror performance by obscuring 
some mirror images. As noted above, the 
agency's primary goal is for drivers to 
understand that these mirrors should 
not be used while the vehicle is in 
motion because information obtained in 
such situations is not accurate enough 
to make appropriate driving decisions. 

The agency agrees with Anne Arundel 
County that the driver's area already 
contains a number of informational 
labels explaining proper school bus 
operations. Since the agency is unaware 
of any single "best" location for the 
mirror-use label, the final rule provides 
flexibility to bus manufacturers in 
placing the label at an appropriate 
location which is prominent and visible 
within the driver's area of the bus. The 
standard requires the label to be printed 
in type face and color that are clear and 
conspicuous. NHTSA notes that these 
locations, size, and color requirements 
are patterned after the warning label 
requirements for utility vehicles in 4t 
CFR 575.105. 
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f. Performance requirements for image 
clarity. The NPRM proposed 
performance requirements to ensure that 
the images in cross view mirrors were 
of sufficient minimum quality to 
provide the school bus driver with 
reliable information about the presence 
of children in front of and along both 
sides of the bus. In selecting these 
proposed requirements, the agency 
relied on the VRTC report's folding that 
only a limited level of image quality is 
necessary to ensure that a school bus 
driver is aware of a student in a 
dangerous zone, so as not to move the 
bus until the student has moved to a 
safe location. 

The NPRM proposed two 
requirements to ensure adequate image 
quality. First, the separation between 
the edge of each cylinder's image and 
the edge of the effective mirror surface 
would have to be not less than 3.0 
minutes of arc. This requirement stems 
from the agency's folding that the most 
difficult images to recognize are 
elongated ones near the mirror's curved 
reflective edge. Second, with respect to 
the image of the cylinder perpendicular 
to and twelve feet away from the rear 
right axle, the angular size of the longest 
dimension of that image would have to 
be not less than nine minutes of arc and 
the angular size of its shortest 
dimension would have to be not less 
than three minutes of arc. This 
requirement stems from the agency's 
finding that unreasonable elongation 
would make it difficult for the driver to 
identify a child's image in the mirror. 

Several commenters addressed the 
issue of image quality. Mirror Lite 
believed that a test procedure was 
necessary to reduce distortion due to a 
flawed mirror surface and to increase 
image quality. NSTA stated that only a 
reasonable level of image quality is 
necessary, since a driver needs only to 
recognize that an object in the mirror is 
a child and does not need to know 
specific details about the image. Thomas 
Built commented that the specification 
for the minimum distance between the 
image and the mirror's effective edge 
could be eliminated, believing that the 
elongation requirements of S9.4(b) (1) 
and (2) should make the image 
"acceptable." 

Commenters also provided general 
comments about the image quality 
requirements. Transport Canada stated 
that when a cylinder is visible in two 
mirrors, both images should have to 
meet the requirements for minimum 
size and distance from the mirror's edge, 
believing that this would ensure that a 
small child would not be overlooked. 
While Blue Bird agreed that the location 
of the image relative to the outer edge 



of the mirror surface should be limited, 
it believed that the proposed 
requirement of three minutes of arc 
would be difficult to measure given its 
-dependence on the following variables: 
(1) The radius of effective mirror 
surface. (2) mirror adjustment by the 
driver, and (3) distance from the driver's 
eye location to the image in the mirror 
for different mirror combinations and 
bus types on which mirrors are 
mounted. Blue Bird was concerned that 
this proposal would result in 
ambiguities given potential problems in 
accurately measuring the allowed mirror 
distance between the image and edge of 
the mirror. Blue Bird recommended 
establishing a limit on the distance 
between images and the mirror edge 
which it characterized as being more 
easily measurable during compliance 
testing. 

Several commenters provided specific 
suggestions about changing the 
requirements for image quality. Thomas 
Built recommended that each cylinder's 
top surface have a letter which would be 
used to evaluate image clarity. Thomas 
Built believed that the proposed three 
minutes of arc was "minute and 
undeterminate." stating that on a mirror 
with a 28 inch radius of curvature, three 
minutes of arc is only .024 inches. 
Accordingly. Thomas Built suggested 
the reauirement be eliminated unless a 
fixed dimension such as V$ inch is 
specified. Similarly. Blue Bird suggested 
establishing a fixed distance of Vie inch 
along the effective mirror surface's edge 
to be blocked out during compliance 
testing. 

After reviewing the comments. 
NHTSA repeated several mirror 
evaluations and created charts 
representing a distance of three and 
nine minutes of arc for use in the 
proposed test procedure. (See Figure 4.) 
Based on that evaluation's results, the 
agency believes that three minutes of arc 
can be accurately measured and that 
this dimension provides adequate 
separation between the test cylinders 
and the effective edge of the mirror. 
Accordingly, the final rule adopts the 
proposed three minutes of arc 
requirement. 

As for Thomas Built 's suggestion to 
letter the tops of the cylinders. NHTSA 
notes that the VRTC report found that 
such precision is not necessary for the 
driver to recognize that a pedestrian is 
in danger. In addition, such a high level 
of precision might be impracticable for 
certain mirrors that nonetheless provide 
an adequate field-of-view. Similarly, the 
agency believes that adopting Transport 
Canada's recommendation for multiple 
images of the same cylinder to comply 
with the image clarity requirements 



would be unnecessary for safety and 
would be redundant. Moreover, such a 
requirement appears to be impracticable 
based on the agency's evaluation of 
various mirror systems. 

As for the suggestions by Thomas 
Built and Blue Bird to establish a 
minimum fixed dimension of either Vie 
or Vi inch between the test cylinder 
image and the mirror's effective edge. 
NHTSA believes such an approach 
would be neither practicable nor 
appropriate. NHTiJA notes that the 
"effective edge" of a convex mirror 
varies depending on the adjustment of 
the mirror and the driver's eye location. 
Accordingly, it is not feasible to specify 
a measurement from a variable location 
since the effective edge of a convex 
cross view mirror is often towards the 
center of the mirror, instead of at the 
actual edge of the mirror. 

g. Image elongation. As noted above, 
the NPRM proposed language 
controlling the minimum angular size of 
the image of the test cylinder located 
twelve feet perpendicular to the side of 
the bus at the right rear axle line. The 
purpose of this proposal was to ensure 
that the image would not appear 
unreasonably elongated, a phenomenon 
that might prevent drivers from being 
able to identify a child's imag e in the 
mirror. As noted in the VRTC report and 
in the agency's in-house evaluation, 
drivers have the most difficulty seeing 
images of objects along the axis 
perpendicular to the right rear wheel 
because some current designs of convex 
cross view mirrors unreasonably 
elongate the image. 

Several commenters expressed their 
views about the elongation requirement. 
R&R Research stated that the proposed 
minimum image sizes of three minutes 
and nine minutes of arc would be 
adequate as a minimum standard for 
most situations. Nevertheless, it 
believed that occasionally a driver with 
poor vision in low contrast situations 
would not be able to detect objects in a 
mirror designed to comply with the 
proposed minimum image size 
requirements. 

Blue Bird objected to the proposed 
elongation requirements, claiming not to 
understand the use of cylinder N to 
measure distortion. Blue Bird believed 
that the agency did not justify the 
specified angular dimensions for a 
distorted image viewed in any particular 
mirror, arguing that the proposed 
angular sizes may be too restrictive and 
may not correspond to real-world 
situations. In support of its argument. 
Blue Bird cited the VRTC report which 
stated that "It is better to have a 
'distorted' object in the mirror than no 
object at all." Based on the above. Blue 
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Bird requested that the agency conduct 
additional research to determine 
practical real-world limits for allowable 
image distortion. 

Commenters also offered specific 
recommendations about the 
performance requirements for 
elongation. R & R Research suggested 
that the final rule contain either a table 
of target dimensions that subtend the 
three and nine minute visual angles 
when viewed at a specified distance or 
contain the mathematical formulae to 
calculate them. Lo-Mar requested that 
"angular size" be better defined, 
claiming that the angular size of the 
cylinder's image in the mirror is 
confusing. Nevertheless, Lo-Mar offered 
no specific suggestions. 

Transport Canada suggested that the 
image size requirements be extended to 
all cylinders in all mirrors, stating that 
cylinder N will not necessarily appear 
in the mirror at the mirror's smallest 
radius of curvature. Transport Canada 
also suggested that the minimum 
angular size for cylinders A through F 
be five minutes of arc, and the 
minimum angular size for cylinders G 
through K be ten minutes of arc 

After reviewing the comments and 
conducting additional mirror 
evaluations, NHTSA has decided to 
adopt the proposed requirements for 
minimum angular dimensions of test 
cylinder N in this final rule. The agency 
notes that the test cylinder identified as 
N in the NPRM is identified as cylinder 
P in this final rule. The agency believes 
that the elongation requirements are 
necessary to protect against poor image 
quality for objects toward the rear of the 
bus. 

In response to the comments from 
Transport Canada, Lo-Mar, and Blue 
Bird, the agency notes that test cylinder 
P will most often be located further 
towards the edge of the effective mirror 
surface than the other test cylinders. 
Therefore, cylinder P's image will 
typically be a worst-case image that is 
subjected to more spherical aberration 
than other images that are further from 
the effective edge of the mirror. Because 
of this, the image of cylinder P will 
typically be the least clear. This fact, 
combined with test cylinder P being 
located the farthest away from the 
mirror and driver, indicates that 
controlling the image clarity of test 
cylinder P should effectively control the 
image clarity of all test cylinders. 

NHTSA believes that the minimum 
angular sizes (three minutes and nine 
minutes) adopted here in the elongation 
requirements are consistent with the 
dimensions adopted in the image clarity 
requirements for the distance from test 
cylinders to the effective edge of the 



mirror (three minutes). Both sets of 
dimensions were based on NHTSA 
mirror evaluations and the capabilities 
of these existing mirrors to meet those 
dimensional limits. While real-world 
evidence to define conclusively the 
optimum image sizes is not available, 
and may be impossible to obtain 
because of the many factors influencing 
the clarity of an image in a cross view 
mirror, the agency believes the adopted 
image clarity and elongation 
requirements are reasonable and 
practicable. Aside from the objections 
by Blue Bird and Lo-Mar, no other 
comments were received on this subject. 
The agency assumes that the other 
commenters tacitly approved the image 
clarity and elongation requirements 
since the NPRM expressly asked about 
the reasonableness and practicability of 
these requirements, a subject about 
which the commenters are generally 
knowledgeable. 

After reviewing RAR Research's 
comment about including a comparison 
chart and the mathematical formula, the 
agency has decided to modify the final 
rule to incorporate a size chart for three 
minutes and nine minutes of arc and the 
formulae for calculating them. 

E. Testing procedures 

1. General 

Based on the VRTC report and other 
agency findings, the agency proposed in 
section Si 3 certain test procedures 
under which the proposed performance 
requirements would be evaluated. As 
explained below, the NPRM proposed 
detailed specifications about the 
characteristics of test cylinders and their 
placement at critical locations in front 
of and along both sides of the school 
bus. The NPRM also proposed a testing 
reference point and testing procedures, 
including the photographing of test 
cylinders. 

2. Testing Reference Point 25th 
Percentile Female 

The NPRM proposed that compliance 
testing be measured relative to the 
center point of the eye location of a 25th 
percentile adult female represented by a 
two dimensional manikin. The agency 
selected this sized driver because such 
a driver tends to have a poorer direct 
field-of-view of the area near the bus 
than a taller (e.g.. 95th male percentile) 
driver. 

The proposed regulatory text in S13.2 
contained specific information on 
determining the eye location of a 25th 
percentile adult female seated in the 
driver's seat These provisions 
concerned the seat's position and 
adjustment procedures. 



Several commenters addressed the 
testing requirements related to the 
driver position. R & R Research believed 
that the standard need not refer to the 
25th percentile female since precise 
dimensions from the seat are provided. 
Blue Bird disagreed with the use of a 
25th percentile female for identifying 
the eye location, stating that for 
passenger cars. Standard No. Ill uses a 
driver's eye location corresponding to a 
95th percentile male. Notwithstanding 
its criticisms. Blue Bird acknowledged 
that the proposed eye location 
procedures would allow precise 
determination of the driver's eye 
location in any. bus. Transport Canada 
believed that multiple eye locations 
should be used in the test procedure, 
including a 5th percentile female and a 
95th percentile male. It stated that the 
95th percentile male provides the worst- 
case viewing in indirect field-of-view 
situations since that type of driver sits 
farthest from the mirrors. 

After reviewing the comments, the 
agency continues to believe that the eye 
location of the 25th percentile adult 
female is appropriate for representing a 
"worst case" for visibility. Therefore, 
the proposed requirements are adopted 
in this final rule. The agency notes that 
because the adopted requirements 
consider the bus's entire field-of-view 
and not just the indirect view created by 
mirrors, the 25th percentile female 
provides a more stringent testing 
perspective than a 95th percentile male. 
This consideration outweighs the 
perceive benefits from having consistent 
reference points in Standard No. Ill for 
all the different types of vehicles. 

The agency believes that Transport 
Canada's suggestion that eye locations 
be based on 95th percentile males and 
5th percentile females would create 
excessive requirements. As discussed 
below in the section on "Camera Testing 
Points." the final rule allows for 
compliance within an area formed by 
the points of an arc located six inches 
to the left, forward, and right of the eye 
location of a 25th percentile adult 
female. Such a requirement recognizes 
that drivers typically move their heads 
while viewing mirrors, and that the 
range of these movements would 
encompass eye locations for various size 
drivers. 

As R&R Research stated, the final rule 
provides dimensional information for 
locating the center point of the driver's 
eye location. Even though it may not be 
strictly necessary to do so. the agency 
believes that the rule should expressly 
state that the source of that dimensional 
information is the 25th percentile adult 
female. 
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3. Mirror Adjustment During Testing 

The NPRM proposed that the mirrors 
be adjusted in accordance with the 
manufacturer's recommendations (see 
S13.3). Several commenters addressed 
the issue of mirror adjustment. R&R 
Researcher and Transport Canada stated 
that the agency should modify proposed 
S13.3 in the final rule to state that, once 
adjusted, the mirrors must remain fixed 
in one position throughout the 
measurement procedure. On the other 
hand. New York State commented that 
mirrors subject to Standard No. Ill 
should be remotely adjustable from the 
driver's seat to accommodate the eye 
locations of different size drivers. 

After reviewing the comments. 
NHTSA has decided to modify the 
language in S13.3 to prohibit moving or 
adjusting mirrors during compliance 
testing. The agency's intention in the 
NPRM was to require mirrors that 
would, once properly adjusted, afford 
the driver a clear view of children 
present around stopped school buses. 
Mirrors that must be repeatedly adjusted 
to view the entire area around the 
stopped bus would not effectuate that 
intention. In addition, mirrors that must 
be repeatedly adjusted are not likely to 
be adjusted every time by the driver, 
which would mean there potentially 
could still be situations where the driver 
could not detect child pedestrians 
around the stopped school bus. To 
ensure that the mirrors required by this 
final rule will not need any further 
adjustments after the initial one. this 
rule modifies the proposed language in 
Si 3. 3 to make such a requirement 
explicit 

This rule has not been modified in 
response to New York's comment about 
remotely adjustable mirrors. As 
explained above, the agency is seeking 
to require mirrors that will offer a clear 
view of the area around a stopped 
school bus without any further 
adjustments after the initial one. While 
remotely adjustable mirrors are now 
available, they will not be considered as 
complying with this rule if they must 
use their adjustability characteristics to 
provide the required view during 
testing. 

4. Camera Testing Points 

The NPRM proposed that 
observations would be made and 
photographs taken of the test cylinders 
from a point representing the center of 
the driver's eye location for a 25th 
percentile adult female, as well as at 
locations six inches forward, left, and 
right of the center of the driver's eye 
location. These multiple positions were 
intended to account for head 



movements. Under the proposed test 
procedures, cylinders that were directly 
viewable would be evaluated first, and 
then cylinders that were not directly 
viewable would be evaluated. In both 
situations, the evaluator would look 
through a camera's film plane to 
determine whether the entire top 
surface of a test cylinder could be 
directly seen. A comparison chart 
placed above each mirror would serve 
as a reference point in evaluating the 
image size ana amount of distortion of 
cylinders visible in a mirror. 

Many commenters addressed the 
requirements related to the camera 
locations. The Arizona DOT supported 
the proposed procedure. According to 
this commenter, it evaluated some 
existing mirror systems in accordance 
with the proposal and determined that 
the driver's eye location can be 
established and the camera location is 
correct. 

Other commenters either criticized 
the proposed camera-related testing 
procedures or offered suggestions to 
improve the requirements. Mirror Lite 
was concerned that the camera location 
requirements would be interpreted 
differently by various bus 
manufacturers, but did not explain the 
basis for its concern. Thomas Built 
requested that mirror systems should 
only have to meet the test requirements 
from any one of the allowable camera 
locations instead of all locations, 
claiming that the time and cost of 
conducting photographic tests at 
multiple locations would be 
unreasonable. In support of its request. 
Thomas Built stated that the proposed 
requirement would require it to evaluate 
140 bus/driver seat combinations for 
any given mirror system since 
certification testing would have to be 
conducted on each type of bus with 
each type of driver seat offered. Since 
Thomas Built estimated that evaluating 
one seat in one bus with one mirror 
system required about 80 man hours 
and $125 of photographic materials, it 
viewed the testing necessary to evaluate 
140 combinations as being overly 
burdensome. 

Blue Bird criticized using a camera to 
measure compliance, citing such 
concerns as the camera's monocular 
vision, the burden to customers of many 
photographs and their duplication for 
documentation purposes, the camera's 
inability to define correctly the direct 
field of view, and its inability to 
consider adjustments made by humans 
in mirror visibility. 

Transport Canada requested that 
video cameras be allowed, claiming that 
their use would permit viewing of 
images superior to those seen by 



cameras. It also requested that the 
requirements provide more detail on the 
focal length of the camera lens. 

After reviewing the comments. 
NHTSA agrees with Thomas Built that 
requiring testing at multiple points 
would be overly burdensome and would 
not yield significantly more worthwhile 
information. Upon reexamination, the 
agency now believes that a more 
appropriate procedure would be to 
allow testing to be done at any point 
within a specified area around the 25th 
percentile adult female driver's eye 
location. Such a procedure more 
accurately accounts for real-world 
situations in which drivers typically 
move their heads while they view 
mirror systems. Based on the above, the 
agency is changing S13.4 in this final 
rule to allow compliance with the 
standard at any one of the four points 
specified in Figure 3 (point "A." "B." 
"C," or "D") or at any single point 
within a semicircular area established 
by a 15.24 centimeter (6 inch) radius 
parallel to and forward of the center 
point. This viewing zone is illustrated 
in Figure 3. The agency anticipates that 
this modification will provide 
meaningful information about the 
driver's view of critical areas around the 
bus, while reducing the photographic 
time and cost factors mentioned by 
Thomas Built by 75 percent The agency 
believes that if a vehicle manufacturer 
can establish compliance at one of the 
four testing points or any point in the 
semicircle, then that mirror system on 
that school bus should provide an 
adequate field-of view given the small 
size of the semicircle. 

NHTSA believes that Blue Bird's 
concerns about a camera's monocular 
vision and its inability to define the 
direct field of view are philosophical in 
nature and relate to the inherent 
limitations of current technology. Given 
the available means to demonstrate 
objectively compliance with this 
standard, NHTSA is unaware of any 
other means that would be as effective, 
as practicable, and as easy to 
demonstrate as the use of a camera. 

As for Mirror Lite's claim that the 
camera location specifications were 
ambiguous, the agency disagrees. 
NHTSA believes that difficulties in 
interpretation are unlikely, because the 
camera location specifications are well 
defined and easily achieved in actual 
testing situations. 

As for Transport Canada's comment 
about video cameras, NHTSA has 
determined that this testing method is 
appropriate and should be permitted. 
Accordingly, the final rule at S13.4 has 
been modified While video technology 
as a means for demonstrating 
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compliance with this standard may 
currently be less practicable than still 
photography, the agency believes that 
technological improvements may make 
video cameras a more viable option in 
the future. The agency therefore has 
decided not to preclude their use. To 
accommodate this modification, the 
term "film plane" has been changed to 
"image plane." 

As for a lens focal length, the agency 
does not believe specifications about the 
focal length of lens are necessary. 
During the agency's mirror evaluations, 
lenses of various focal lengths were 
used to photograph the mirror images, 
including 50 mm to 250 mm lenses. 
While the ability to analyze the results 
was acceptable with all lenses, the 
agency noted that less enlargement was 
necessary when using a lens with a 
longer focal length. The agency believes 
it is reasonable to allow the entity 
conducting the test to select the type of 
camera and lens best suited to its 
purposes. 

F. Miscellaneous Considerations 

1. Certification 

Thomas Built requested that the 
mirror manufacturer be responsible for 
certifying the image's quality and the 
bus manufacturer be responsible for 
certifying the field-of-view. It stated that 
this division of responsibility would 
simplify the testing and development 
process between mirror and bus 
manufacturer. 

NHTSA notes that Thomas Bui It's 
suggested certification scheme would be 
inconsistent with the scheme set forth 
in Standard No. 111. That standard is a 
"vehicle" standard under which the 
vehicle manufacturer, and not the 
mirror manufacturer, is responsible for 
ensuring that a mirror complies with the 
standard. This ensures that vehicles 
equipped with noncomplying mirrors 
will be quickly remedied, without the 
need for a specific determination of 
whether the noncompliance arose 
because of an innate problem with the 
mirror or because of its installation on 
these particular vehicles. The agency 
does not believe there is any reason to 
change this scheme for school buses 
under Standard No. 111. 
Notwithstanding this conclusion, the 
agency notes that a vehicle 
manufacturer can establish in its 
purchase specifications whatever level 
of requirements it chooses for its 
suppliers and take appropriate actions if 
the supplier's products fail to conform 
to those specifications. 



2. Retrofitting 

Several commenters, including the 
National PTA and the National 
Education Association (NEA), advocated 
that NHTSA require existing school 
buses to be retrofitted to comply with 
the new requirements. The National 
PTA stated that the agency's decision 
not to retrofit existing school buses was 
"based more on a lack of regulatory 
courage than legal restrictions." 

The agency's statutory authority 
under the National Traffic and Motor 
Vehicle Safety Act (the Safety Act; 15 
U.S.C. 1381 et seq.) is to issue safety 
standards applicable to new motor 
vehicles and new items of motor vehicle 
equipment before their first consumer 
purchase. The Safety Act expressly 
provides that vehicles and items of 
equipment are not required to continue 
to comply with all applicable safety 
standards after their first purchase for 
purposes other than resale. See section 
108(b)(1) of the Safety Act (15 U.S.C. 
1397(b)(1)). Thus. NHTSA 's safety 
standards regulate the manufacture and 
sale of new vehicles and items of motor 
vehicle equipment. Regardless of the 
agency's "regulatory courage," 
amendments to the safety standards do 
not and cannot require vehicles in 
service to comply with the requirements 
adopted in final rules. 

However, the individual States do 
have the authority to regulate vehicles 
in service. Notwithstanding the lack of 
Federal authority to order school buses 
already in service to meet these 
amended requirements, the agency 
anticipates that many in-use school 
buses already comply with or will be 
retrofitted by State and local authorities 
to comply with these amended 
requirements. 

3. Applying Requirements to Buses 
Other Than School Buses 

New York State recommended the 
agency apply the new field-of-view 
requirements to all transit-type vehicles 
that transport the public. 

NHTSA notes that New York's 
recommendation to apply the field-of- 
view requirements to non-school buses 
is beyond the scope of this rulemaking 
action, since the NPRM only proposed 
new requirements for school buses. The 
agency notes that the benefits of 
applying these requirements to transit 
buses appear questionable since most 
school bus-related incidents involve 
children under the age of seven. 
Notwithstanding the above discussion, 
the agency does not prohibit using 
"school bus" mirror systems on other 
types of buses. 



4. Heated Mirrors 

New York State and Moto Mirror 
requested that the agency require school 
buses to be equipped with heated 
mirrors, at least for those areas that 
experience cold weather. 

NHTSA recognizes that some 
northern portions of the country 
experience weather conditions where 
mirror systems can become covered 
with ice and snow. While these 
conditions affect the potential 
effectiveness of the mirror systems, 
NHTSA believes that the responsibility 
for maintaining the mirror systems, and 
any part of the vehicle which affects the 
performance of the mirror systems, is 
best left with the State and local school 
districts. The agency further notes that 
since school buses are manufactured for 
use in all parts of the country, they must 
comply with all applicable standards. 
Therefore, it would be unreasonable to 
promulgate a national standard that 
would have little or no benefit for a 
significant part of the country. 

5. Maximum Permissible Number of 
Mirrors 

Several commenters addressed the 
number of mirrors with which a school 
bus should be equipped. R & R Research 
believed that-the new standard should 
address the number of mirrors allowed 
on a school bus and the size of the 
mirrors. While the number of mirrors 
affect the time a driver needs to search 
visually the area around the bus. mirror 
size affects the blind spots created by 
the mirrors themselves. Transport 
Canada believed that the number of 
rear-view mirrors should be limited to 
one per side to avoid possible confusion 
produced by multiple images and 
reduce the total time drivers must divert 
their attention from the road ahead. 

While NHTSA is aware of the 
situation mentioned by R & R Research 
and Transport Canada, no provision 
limiting the number of mirrors on 
school buses has been included in this 
final rule because the agency does not 
believe that there would be a safety 
benefit from such a limitation. The 
agency further notes that a major 
purpose for this rulemaking's field-of- 
view approach is to allow school bus 
users and manufacturers to determine 
the best mirror system for their 
particular operating environment. 

6. Blind Spots 

The NPRM requested comments about 
whether the mirrors would create 
dangerous blind spots in the driver's 
direct field-of-view, given the size and 
location of some convex cross view 
mirrors. 
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Several coromenters believed that the 
agency should address the potential 
problems of blind spots created by 
mirrors. R & R Research believed that 
any new standard should address the 
mirror size, since this affects the blind 
spots created by the mirrors themselves. 
Transport Canada suggested that mirrors 
be located in areas that do not obstruct 
the driver's direct view of traffic and 
pedestrians. Thomas Built and a bus 
driver commented that while convex 
cross view mirrors do not create 
significant blind spots, side mounted 
driving mirrors may decrease visibility. 

Other commenters believed that blind 
spots were not a significant safety 
problem Arizona DOT stated that the 
increased field-of-view provided by 
mirrors offsets the corresponding blind 
spots. Blue Bird stated that blind spots 
created by a cross view mirror on one 
side of the bus can be viewed in the 
cross view mirror system on the other 
side of the bus. 

NHTSA agrees with Arizona DOT that 
blind spots in the direct field-of-view 
created by mirrors themselves are offset 
by the larger indirect field-of-view 
provided by the mirror system. 
Although NHTSA does not believe it is 
appropriate to establish requirements 
for mirror locations, the agency does 
believe that mirror and school bus 
manufacturers should strive to develop 
mirror locations which limit the amount 
of obstruction to the driver's direct field 
of view. 

7. Glare from Mirrors 

The NPRM asked whether glare from 
some cross view mirror designs, caused 
by turn signals and other school bus 
lights, would reflect light from flashing 
tum signals into the driver's eye. 

Of those who commented on this 
issue (Thomas Built. Blue Bird. Arizona. 
Mirror Lite. Tennessee), no commentex 
believed that glare caused a significant 
safety problem. Based on the comments, 
the agency does not believe that 
reflected light or glare from convex 
mirrors presents an unreasonable safety 
risk to school bus drivers. 

8. N on -Mirror Systems 

The NPRM discussed the docket 
comments received about mechanical 
and electronic devices which could be 
used either to keep students away from 
critical areas around the school bus or 
to alert school bus drivers to the 
presence of someone in a critical area 
around the bus. The agency explained 
that mirrors offer the most effective 
means of providing the school bus 
driver with a complete view in front of 
and along both sides of the bus. The 
epency believed that requiring these 



additional non-mirror devices "would 
substantially increase compliance costs 
without significantly increasing safety 
benefits." 

The Arizona DOT agreed that instead 
of requiring such devices, it woulcTbe 
more cost effective to evaluate their 
effectiveness through pilot programs. 
SCAN, the manufacturer of an electronic 
detection system, requested that the 
agency modify the field-of-view 
requirements to allow compliance 
through mirrors or sensing/detection 
devices. SCAN believed that the NPRM 
was unduly negative toward its type of 
product and requested that critical 
comments from Blue Bird and Thomas 
Built about non-mirror systems be 
stricken from the docket. 

The agency continues to believe that, 
in terms of performance, reliability, and 
cost, mirrors offer the best means for 
school bus drivers to become aware of 
pedestrians in front of and along both 
sides of the bus. Accordingly, the 
agency does not agree with the SCAN's 
belief that sensing/detection devices 
should be allowed as a means of 
meeting the standard's field-of-view 
requirements. Notwithstanding this 
decision, sensing/detection devices may 
be used as supplementary devices on 
school buses. 

G. Costs 

in previous notices. NHTSA 
considered the rulemaking's expected 
cost. The ANPRM estimated that the 
unit cost for a System B convex cross 
view mirror with a bracket plus 
installation would range from $52 to 
$107. The NPRM explained that the 
costs of an additional convex cross view 
mirror would range from $58 for a four 
8" (17" ROC) convex mirror system to 
$121 for an 8"xi2~ quadrispheric "Bus 
Boy" mirror system. The proposal noted 
that, since school bus manufacturers 
and users were free to choose what 
convex cross view mirror system they 
would use to comply with the 
performance requirements, those 
parties' choices would greatly affect the 
ultimate costs. However, the agency 
anticipated that the cost of complying 
with the proposed changes would be 
minimal because of the current State 
mirror specifications. For example. 
States that currently specif)' four 8" (17" 
ROC) convex mirrors on cross view 
tripods, at a cost of $56 00. could switch 
to a pair of elliptical mirrors which cost 
nearly the same — $58.10. 

The NPRM requested comments about 
this proposal's cost to school bus users 
and information about current State 
requirements for school bus mirrors. 

Several commenters. including States 
and school bus manufacturers, generally 



agreed with the NPRM's cost estimates. 
The Arizona DOT and Tennessee DOE 
commented that the NPRM's cost 
estimates were accurate. Mirror Lite 
commented that the parts cost (i.e , 
mirrors and mounting arms) of four 
currently used standard 8" mirrors on a 
conventional bus is $44; while, the cost 
of two Bus Boy mirrors and brackets 
would be $51. a $7 difference. While 
Mirror Lite did not provide a cost for 
installation, the agency believes that the 
installation cost for two Bus Boy mirrors 
would be approximately the same as 
four 8" convex mirrors, if two such 
mirrors are mounted on the same 
bracket. 

A few commenters believed the 
rulemaking would result in significant 
additional costs. Moto Mirror, a mirror 
manufacturer, stated that the 
afterroarket cost of a dual set of 
motorized and heated mirrors would be 
$362.05. The agency notes that these 
mirrors include motorized and heated 
features that the standard does not 
require. Blue Bird commented that 
available mirror systems that will meet 
the proposals have an additional cost of 
approximately $115 00 per bus above 
the cost of the standard mirror system 
it currently uses. R&R Research believed 
that the cost of installation and 
adjustment may exceed the cost of the 
hardware for some mirror systems, but 
provided no details to support the 
statement 

After reviewinglthe available 
information. NHTSA believes that the 
NPRM's initial cost estimates are 
generally reasonable. With respect to 
System A costs, the agency notes that all 
buses are typically equipped with 
supplemental convex driving mirrors as 
part of their System A mirrors. Thus, no 
real change in these mirrors would be 
necessary for school bus users to meet 
System A requirements. As for R&R 
Research's concern about installation, 
the agency has discussed mirror 
installation with bus manufacturers and 
State and local school district officials at 
various school transportation trade 
shows and has not found any 
supporting information for R&R's claim. 

As to Blue Bird's comment on the 
$115 difference in the cost for a 
compliant mirror system, they were 
referring to a quadrispheric mirror 
system. They also inadvertently 
included the cost of the right and left 
side flat, rearview mirrors as part of the 
cost increase; this was not appropriate. 
Blue Bird resubmitted a cost increase of 
$30 per bus. to the consumer, when 
equipped with a quadrispheric mirror 
system rather than the standard four 8" 
convex cross view mirror system. They 
further stated that as such mirror 
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systems gain popularity among the 
users, that cost will drop. 

With regard to Thomas Built's 
estimate of 80 man hours needed to 
complete a compliance test of a single 
bus-seat-mirror combination, it has been 
the agency's experience, through VRTC, 
that about ten man hours are necessary 
to do this type of test. Included in the 
agency's time estimate are such tasks as 
locating the cylinders around the bus, 
adjusting the mirrors, mounting a 
camera tripod in the driver's seat area, 
taking slides, processing film, and 
analyzing slides. The agency's estimate 
does not include one-time tasks such as 
setting up a grid of one foot by one foot 
squares and the constructing the test 
cylinders. Although many bus-seat- 
mirror configurations will need to be 
tested, once a particular configuration 
has been certified to meet the standard, 
that configuration will not need to be 
retested in subsequent years. Therefore, 
such one-time test costs would be 
distributed over the years that such a 
configuration is in use. Also, the agency 
believes that a limited number of design 
changes in bus exteriors and/or drivers' 
seats occur from year to year and any 
differences in the location of the 25th 
percentile adult female's eye location 
that do occur would be small and 
should not greatly affect the driver's 
direct or indirect field of view. These 
eye location differences among seats 
would, however, establish a compliance 
"envelope" spanning the eye locations 
that allow compliance with the 
standard. Thus, further reductions in 
time and cost would occur by not 
having to test any new configurations 
that would have minute eye location 
differences between previously tested 
configurations. Finally, the agency 
expects that further time savings will 
occur as more and more tests are 
performed. 

H Leadtime Requirements 

The NPRM explained that many 
mirror systems are now available which 
would comply with the proposed field- 
of-view requirements, and thus would 
not create leadtime constraints from that 
perspective. Nevertheless, the agency 
believed that school bus manufacturers 
and users should be afforded time to 
investigate and select how they wish to 
comply with the new field-of-view 
requirements. Accordingly, the agency 
proposed an effective date of one year 
after publication of the final rule. 

Several commenters addressed the 
leadtime necessary for this rulemaking. 
The NEA favored having the final rule 
become effective as soon as possible. 
The Arizona DOT stated that there 
currently are mirrors that could be used 



to comply with the one year leadtime 
requirements. NSTA requested a 
leadtime of 18 months after publication 
of the final rule for the effective date, 
claiming that additional time was 
necessary to allow school districts to 
budget for the additional costs 
associated with the rulemaking. 

After reviewing the comments, the 
agency continues to believe that a one- 
year leadtime after the final rule's 
publication provides adequate time for 
school bus manufacturers and users to 
determine how to comply with the new 
field-of-view requirements. The agency 
notes that most school bus 
manufacturers are already familiar with 
all of the brands of mirrors. The extra 
six months requested by NSTA is not 
warranted on the basis of other 
comments. 

This final rule does not have any 
retroactive effect. Under section 103(d) 
of the National Traffic and Motor 
Vehicle Safety Act (15 U.S.C. 1392(d)). 
whenever a Federal motor vehicle safety 
standard is in effect, a State may not 
adopt or maintain a safety standard 
applicable to the same aspect of 
performance which is not identical to 
the Federal standard Section 105 of the 
Act (15 U.S.C. 1394) sets forth a 
procedure for judicial review of final 
rules establishing, amending or revoking 
Federal motor vehicle safety standards. 
That section does not require 
submission of a petition for 
reconsideration or other administrative 
proceedings before parties may file suit 
in court. 

Rulemaking Analyses and Notices 

Executive Order 12291 (Federal 
Regulation! and DOT Regulatory 
Policies and Procedures 

NHTSA has considered the costs and 
other impacts of this rulemaking, and a 
Final Regulatory Evaluation (FRE) has 
been prepared and placed in the docket. 
Based on this evaluation, the agency has 
determined that the rulemaking is not 
"major" within the meaning of 
Executive Order 12291. However, it is 
"significant" within the meaning of the 
Department of Transportation's 
regulatory policies and procedures. 

As explained in the FRE. the 
additional cost of installing a pair of 
compliant convex cross view mirrors on 
a new school bus could range from no 
cost to as much as S30 per school bus, 
depending on the type of mirror system 
selected by the school district. About 
38.000 new school buses are sold each 
year, and according to Blue Bird about 
12 percent of all their buses are 
equipped with a compliant mirror 
system. Therefore, assuming Blue Bird's 



sales breakdown is representative of the 
overall bus manufacturing industry, 
about 33,440 buses (38.000 x 88 percent) 
will have to be equipped with a 
compliant system. Therefore, the 
aggregate annual cost to consumers 
would range from no cost to about 
51.003.200. (33.400 x 530 per bus). 

NHTSA anticipates that the actual 
costs will likely be nearer the lower end 
of the estimated cost range for the 
following reasons. Buyers will probably 
select lower cost mirrors since they are 
quite sensitive to cost. At the same t:me. 
economies of scale and competition will 
lower the costs of the more expensive 
mirrors. The agency further notes tnat 
since nearly all States now require 
school buses to have more mirrors than 
required by FMVSS No. 111. the costs 
of complying with this rulemaking 
could even result in a cost savings for 
those school buses being sold in 
jurisdictions where buses are currently 
equipped with more expensive mirrors 
than a mirror system that will now be 
allowed under the amendments. 

As mentioned in this notice's 
"background" section, an average of 26 
students are fatally injured end another 
283 are injured when struck by their 
own school bus. While the effectiveness 
of upgrading the requirements for 
school bus mirrors cannot be 
conclusively established, accounts in 
the NAS report and docket comments 
indicate that some injuries and fatalities 
will be avoided. 

Regulatory Flexibility Act 

NHTSA has considered the effects of 
this action under the Regulatory 
Flexibility Act. 1 hereby certify that it 
will not have a significant economic 
impact on a substantial number of small 
entities. School bus manufacturers are 
generally not small businesses within 
the meaning of the Regulatory 
Flexibility Act. Small governmental 
units and small organizations are 
generally affected by amendments to the 
Federal motor vehicle safety standards 
as purchasers of new school buses. 
However, as discussed above, such 
entities that purchase school buses 
should see little change with regard to 
the price of new buses that are equipped 
with compliant mirrors. In addition, the 
agency notes that less than six mirror 
manufacturers provide nearly all of the 
school bus mirrors in use today. 
Although they are small companies, 
each has a full product line, including 
mirrors that can meet the amended 
standard. Thus, the likely impact should 
only be a shift in sales of particular 
mirror types. Accordingly, the agency 
has determined that preparation of a 
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regulatory flexibility analysis is 
unnecessary. 

Executive Order 12612 (Federalism) 

This rulemaking has been analyzed in 
accordance with the principles and 
criteria contained in Executive Order 
12612. and NHTSA has determined that 
it does not have sufficient federalism 
implications to warrant preparation of a 
Federalism Assessment. 

In its analysis, the agency considered 
the amendment's likely effect on the 
States and possible alternatives to the 
rulemaking. The agency has determined 
that virtually all States require school 
buses to be equipped with more mirrors 
than current Standard No. Ill requires. 
As this preamble explained earlier, the 
amendment provides general 
performance-oriented requirements that 
the States may exceed. Although the 
amendments will supersede the current 
school bus mirror requirements of a 
large number of States, any required 
State regulatory changes will only 
involve a relatively minor 
administrative or legislative action that 
should not require extensive discussion 
or debate, since the change will improve 
the level of driver visibility. In addition, 
because the amendment eliminates 
current specific requirements which 
serve to prohibit certain mirror designs, 
the rulemaking provides additional 
flexibility to the States. The agency 
further notes that the amended 
requirements are similar to the 
recommendation approved by 66 
percent of the State representatives at 
the 11th National Conference on School 
Transportation. In addition, State 
commenters to the NPRM favored the 
field-of-view requirements. NHTSA 
accordingly does not expect any 
significant adverse effect on the States 
as a result of this rulemaking. 

National Environmental Policy Act 

NHTSA has also analyzed this 
rulemaking action for purposes of the 
National Environmental Policy Act. The 
agency has determined that 
implementation of this action will not 
have any significant impact on the 
quality of the human environment. 
Although there will likely be an 
increase in production of certain mirror 
types, this increase will not introduce 
any new or particularly harmful effects 
to the environment. 

List of Subjects in 49 CFR Part 571 

Imports. Motor vehicle safety. Motor 
vehicle. 



PART 571— Federal Motor Vehicle 
Safely Standards 

In consideration of the foregoing. 49 
CFR part 571 is amended, as follows: 

1. The authority citation for part 571 
of title 49 continues to read as follows: 

Authority: IS U S.C. 1392. 1401. 1403. 
1407: delegation of authority at 49 CFR 1.S0. 

§571.111 [Amended] 

2. In § 571.111. S4 is amended by 
adding the following definition in 
alphabetical order. 

• m • • • 

Effective mirror surface means the 
portions of a mirror that reflect images, 
excluding the mirror rim or mounting 
brackets. 

* * • * • 

3. Li § 571.111. S9 through S9 2(b) is 
revised and a new S9.3 through 
S9.4(b)(2) is added, to read as follows: 

S9. Requirements for School Buses. 
When a school bus is tested in 
accordance with the procedures of Si 3. 
it shall meet the requirements of S9.1 
through S9.4. 

59.1 Outside Rearview Mirrors. Each 
school bus shall have two outside 
rearview mirror systems: System A and 
System B. 

59.2 System A shall be located with 
stable supports so that the portion of the 
system on the bus's left side, and the 
portion on its right side, each: 

(a) Includes at least one mirror of unit 
magnification with not less than 322.60 
square centimeters (50 square inches) of 
reflective surface; and 

(b) Includes one or more mirrors 
which together provide, at the driver's 
eye location, a view of: 

(1 ) For the mirror system on the right 
side of the bus. the entire top surface of 
cylinder N in Figure 2. and of that area 
of the ground which extends rearward 
from the mirror surface not less than 
60.93 meters (200 feet). 

(2) For the mirror system on the left 
side of the bus. the entire top surface of 
cylinder M in Figure 2. and of that area 
of the ground which extends rearward 
from the mirror surface not less than 
60 93 meters (200 feet). 

S9.3(a) For each of the cylinders A 
through P whose entire top surface is 
not directly visible from the driver's eye 
location. System B shall provide, at that 
location: 

(1) A view of the entire top surface of 
that cylinder. 

(2) A view of the ground that overlaps 
with the view of the ground provided by 
system A. 

(b) Each mirror installed in 
compliance with S9 3(a) shall meet the 
following requirements: 



(1) Each mirror shall have a projected 
area of at least 258 08 square 
centimeters (40 square inches), as 
measured on a plane at a right angle to 
the mirror's axis. 

(2) Each mirror shall be located such 
that the distance from the center point 
of the eye location of a 25th percentile 
adult female seated in the driver's seat 
to the center of the mirror shall be at 
least 95.25 centimeters (37.5 inches). 

(3) Each mirror shall have no 
discontinuities in the slope of the 
surface of the mirror. 

(4) Each mirror system shall be 
installed with a stable support designed 
to dampen vibration. 

(c) Each school bus which has a 
mirror installed in compliance with 
S9.3(a) that has an average radius of 
curvature of less than 88 90 centimeters- 
OS inches), as determined under S12. 
shall have a label visible to the seated 
driver. The label shall be printed in a 
type face and color that are clear and 
conspicuous. The label shall state the 
following: 

"USE CROSS VIEW MIRRORS TO VIEW 
PEDESTRIANS WHILE BUS IS STOPPED. 
DO NOT USE THESE MIRRORS TO VIEW 
TRAFFIC WHILE BUS IS MOVING. IMAGES 
IN SUCH MIRRORS DO NOT ACCURATELY 
SHOW ANOTHER VEHICLE'S LOCATION." 

S9.4(a) Each image required by 
S9.3(a)(l) to be visible at the driver's eye 
location shall be separated from the 
edge of the effective mirror surface of 
the mirror providing that image by a 
distance of not less than 3 minutes of 
arc. 

(b) The image required by S9.3(a)(l) of 
cylinder P shall meet the following 
requirements: 

(1) The angular size of the shortest 
dimension of that cylinder's image shall 
be not less than 3 minutes of arc; and 

(2) The angular size of the longest 
dimension of that cylinder's image shall 
be not less than 9 minutes of arc. 

4. Section 571.111 is amended by 
adding a new Sl3 through S13.6. to read 
as follows: 

Si 3. School bus mirror test 
procedures. The requirements of S9.1 
through S9.4 shall be met when the 
vehicle is tested in accordance with the 
following conditions. 

Si 3 .1 The cylinders shall be a color 
which provides a high contrast with the 
surface on which the bus is parked. 

Si 3.2 The cylinders are 0.3048 
meters (1 foot) high and 0.3048 meters 
(1 foot) in diameter, except for cylinder 
P which is 0.9114 meters (3 feet) high 
and 0.3048 meters (1 foot) in diameter. 

S13 3 Place cylinders at locations as 
specified in S13 3(a) through S13 3(g) 
and illustrated in Figure 2. Measure the 
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distances shown in Figure 2 from a 
cylinder to another object from the 
center of the cylinder as viewed from 
above. 

(a) Place cylinders G. H, and I so that 
they are tangent to a transverse vertical 
plane tangent to the forward-most 
surface of the bus's front bumper. Place 
cylinders D, E, F so that their centers are 
located in a transverse vertical plane 
that is 1.8288 meters (6 feet) forward of 
a transverse vertical plane passing 
through the centers of cylinders G, H, 
and I. Place cylinders A, B. and Cso 
that their centers are located in a 
transverse vertical plane that is 3.6576 
meters (12 feet) forward of the 
transverse vertical plane passing 
through the centers of cylinders G. H. 
and I. 

(b) Place cylinders B, E, and H so that 
their centers are in a longitudinal 
vertical plane that passes through the 
bus's longitudinal centerhne. 

(c) Place cylinders A. D. and G so mat 
their centers are in a longitudinal 
vertical plane that is tangent to the most 



outboard edge of the left side of the 
bus's front bumper. 

(d) Place cylinders C, F, and I so that 
their centers are in a longitudinal 
vertical plane that is tangent to the most 
outboard edge of the right. side of the 
bus's front bumper. 

(e) Place cylinder J so that its center 
is in a longitudinal vertical plane 0.3048 
meters (1 foot) to the left of the 
longitudinal vertical plane passing 
through the centers of cylinders A, D, 
and G, and is in the transverse vertical 
plane that passes through the centerhne 
of the bus's front axle. 

(f) Place cylinder K so that its center 
is in a longitudinal vertical plane 0.3048 
meters tl foot) to the right of the 
longitudinal vertical plane passing 
through the centers of cylinders C, F. 
and I. and is in the transverse vertical 
plane that passes through the centerhne 
of the bus's front axle. 

(g) Place cylinders L, M. N, O, and P 
so that their centers are in the transverse 
vertical plane that passes through the 
centerhne of the bus's rear axle. Place 



cylinder Lao that its center is in a 
longitudinal vertical plane that is 1.8288 
meters (6 feet) to the left of the 
longitudinal vertical plane tangent to 
the bus's most outboard left surface 
(excluding the mirror system). Place 
cylinder M so that its center is in a 
longitudinal vertical plane that is 3048 
meters (1 foot] to the left of the 
longitudinal vertical plane tangent to 
the left side of the bus. Place cylinder 
N so that its center is in a longitudinal 
vertical plane that is 0.3048 meters (1 
foot) to the right of the longitudinal 
vertical plane tangent to the right side 
of the bus. Place cyhnder O so that its 
center is in a longitudinal vertical plane 
that is 1.8288 meters (6 feet) to the right 
of the longitudinal vertical plane 
tangent to the right side of the bus. Place 
cylinder P so that its center is in a 
longitudinal vertical plane that is 3.6576 
meters (12 faet) to the right of the 
longitudinal vertical plane tangent to 
the right side of the bus. 
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Figure 2. 
Location of Test Cylinders for School Bus Field-of-View Test 
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Figure 3. 
Camera Locations for School Bus Field-af-View Test 
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Si 3.2 Th« driver's eye location is 
the eye location of a 25th percentile 
adult female, when seated in the 
driver's seat as follows: 

(a) The center point of the driver's eye 
location is the point located 68.58 
centimeters (27 inches) vertically above 
the intersection of the seat cushion and 
the seat back at the longitudinal 
centerline of the seat 

fb) Adjust the driver's seat to the 
midway point between the forward- 
most and rear-most positions,, and if 
separately adjustable in the vertical 
direction, adjust to the lowest position. 
If an adjustment position does not exist 
at the midway point, use the closest 
adjustment position to the rear of the 



midpoint. If a seat back is adjustable, 
adjust the seat back angle to the 
manufacturer's nominal design riding 
position in accordance with the 
manufacturer's recommendations. 

Si 3.3 Adjustable mirrors are 
adjusted before the test in accordance 
with the manufacturer's 
recommendations. Such mirrors are not 
moved or readjusted at any time during 
the test. 

13.4 Place a 35 mm or larger format 
camera, or video camera, so that its 
image plane is located at the center 
point of the driver's eye location or at 
any single point within a semicircular 
area established by a 15.24 centimeter (6 
inch) radius parallel to and forward of 



the center point (see figure 3). With the 
camera at any single location on or 
within that semicircle look through the 
camera and the windows of the bus and 
determine whether the entire top 
surface of each cylinder is directly 
visible. 

S13.5 For each cylinder whose 
entire top surface is determined under 
paragraph 13**4 of this section not to be 
directly visible at the driver's eye 
location, 

(a) Place a comparison chart (see 
figure 4) above the mirror that provides 
the fullest view of the cylinder in 
situations where a cylinder is partially 
visible through more than one mirror. 
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Figure 4. 
Comparison Chart for Indirect Field-of-View Measurements 



The width of the bars in Figure 4 
indicating three minutes of arc and nine 
minutes of arc are derived from the 
following formula: 

For 3 minutes of arc: 
X=Dx0.000373. 



Where: 

X=(he width of a iine. in the unit of 

measurement D. representing 3 minutes 

of arc; 
Dsdistance from center point of driver's eye 

location to the center of toe mirror's 

surface; and 

0.000873=tangent of 3 minutes of arc. 
For 9 minutes of arc: 



X=Dx0.002618, 
Where: 

X=the width of a line, in the unit of 

measurement D, representing 9 minutes 

of arc; 
Dsdistance from center point of driver's eye 

location, to the center of the mirror's 

surface; and 

0.002618«taagent of 9 minutes of arc. 
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(b) Photograph each cylinder through 
the mirrorfs) that provides a view of the 
cylinder. Photograph each cylinder with 
the camera located so that the view 
through its Him or image plane is 
located at any single location within the 
semicircle established under 13.4. 
IPOINT A.B.C. OR D) ensuring that the 
image of the mirror and comparison 
chart fill the camera's view finder to the 
extent possible. 

13.6 Make all observations and take 
all photographs with the service/entry 
door in the closed position and the stop 
signal arm(s) in the fully retracted 
position. 

Issued on: November 24. 1992. 
Marion C BUkey. 

Administrator. 
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